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Disk Storage 


= Maintenance Information 


VOL. RO1 VOL. R03 VOL. R04 


VOL. RO2 


Volumes RO1 through RO6 accompany each Control Module 
and support all 3350s attached. 


VOL. R05 


1 VOL. ROG 


PREFACE 


MAINTENANCE INFORMATION MANUAL 
ORDERING PROCEDURE (IBM Internal) 


Individual pages of the 3350 Maintenance Information Manual 
can be ordered from the San Jose plant by using the Wiring 
Diagram/Logic Page Request (Order No. 120-1679). In the 
columns headed “Logic Page” enter the page identifier infor- 
mation: sequence number, sheet number, part number, and 
EC number. Groups of pages can be ordered by including a_ 
description (section, volume, etc.) and the machine serial 
number. 


This manual was prepared by the IBM General Products 
Division, Technical Publishing, Department G26, San Jose, 


~ California 95193. 
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SA 


SAFETY 


CE SAFETY PRACTICES 


All Customer eAgineeis are peheciea’ to take every safety 
precaution possible and observe the following safety prac- 
tices while maintaining 1|BM equipment: - 


1. 


4. 


11. 
12. 


13. 


14. 


15. 


You should not work alone under hazard=us conditions 
Or around equipment with dangerous voltage. Always 
advise your manager if you MUST work alone. 

Remove all power, ac and dc, when removing or assem- 

bling major components, working in immediate areas of 

power supplies, performing mechanical inspection of pow- 
er supplies, or installing changes in machine circuitry. 

After turning off wall box power switch, lock it in the 

Off position or tag it with a ‘‘Do Not Operate” tag, Form 

229-1266. Pull power supply cord whenever possible. 

When it is absolutely necessary to work on equipment 

having exposed operating mechanical parts or exposed 

live electrical circuitry anywhere in the machine, observe | 
the following precautions: 

a. Another person familiar with power off controls must 
be in immediate vicinity. : | 

b. Do not wear rings, wrist watches, chains, bracelets, or 
metal cuff links. - 

c. Use only insulated pliers and corawideiuere: 

Keep one hand in pocket. 

e. When using test instruments, be certain that controls 
are set correctly and that insulated probes of proper | 
capacity are used. 

f. Avoid contacting ground potential (metal floor strips, 
machine frames, etc.). Use suitable rubber mats, pur- 
chased locally if necessary. 

Wear safety glasses when: 

Using a hammer to drive pins, riveting, staking, etc. 
Power or hand drilling, reaming, grinding, etc. 
Using spring hooks, attaching springs. 

Soldering, wire cutting, removing steel bands. 

Cleaning parts with solvents, SP rays: cleaners, chemi-. 
cals, etc. 

Performing any other work that may be hazardous to 
your eyes. REMEMBER — THEY ARE YOUR EYES. 

Follow special safety instructions when performing special- 

ized tasks, such as handling cathode ray tubes and extremely 


high voltages. These instructions are outlined in CEMs 
and the safety portion of the maintenance manuals. 


gs aoc @ 


-—~ 


Do not use solvents, chemicals, greases, or Ons that have 
not been approved by 1BM. 


. Avoid using tools or test equipment that have not been ap- 


proved by IBM. | 

Replace worn or broken tools and test equipment. 

Lift by standing or pushing up with stronger leg muscles — 
this takes strain off back muscles, Do not lift any equip-. - 
ment or parts weighing over 60 pounds. 

After maintenance, restore al! safety devices, such as guards, 
shields, signs, and grounding wires. 

Each Customer Engineer is responsible to be certain that 
no action on his part renders products unsafe or exposes 
customer personnel to hazards. 

Place removed machine covers in a'safe out-of-the-way 

place where no one can trip over them. 

Ensure that all MSEnINe covers are in piace before returning 
machine to customer. 

Always place CE tool kit away from walk areas where no 
one can trip over it; for example, under desk or table. 


16. 


17. 


18. 


19. 


20. 


21. 


PREFACE/SAFETY 


Avoid touching moving mechanical parts when lubricating, 
checking for play, etc. 


When using stroboscope, do not touch ANYTHING — it 
may be moving. 


Avoid wearing loose clothing that may be caught in ma- 
chinery. Shirt sleeves must be left buttoned or rolled above 
the elbow. 


Ties must be tucked in shirt or have a tie clasp (preferably 
nonconductive) approximately 3 inches from end. Tie 
chains are not recommended. 


Before starting equipment, make certain. fellow CEs and 
customer personnel are not in a hazardous position. 


Maintain good housekeeping in area of machine while per- 
forming and after completing maintenance. 


K nowing safety rules is not enough. 
An unsafe act will inevitably lead to an accident. 
Use good judgment - eliminate unsafe acts. 


ARTIFICIAL RESPIRATION 


General Considerations 


“Start ‘ramediately — Second: Count 
~ Do not move. victim unless absolutely necessary to remove 
from danger. Do not wait or look for help or stop to 


loosen clothing, warm the victim, or apply stimulants. 


Check Mouth for Obstructions 
Remove foreign objects. 


After victim is breathing by himself or when help is 
available: | 
a. Loosen clothing. 

b. Place victim on his side. 

c. Keep victim warm. 

Remain in Position : 
After victim revives, be ready to resume respiration if 
necessary. : a 
Call a Doctor 

Have someone summon medical aide 

Don’t Give Up 

Continue without interruption until victim is breathing 
without help or is certainly dead. 


Rescue Breathing for Adults 


1. 


Place victim on back; lift neck | 
and tilt head way back. (Quickly ar, 
remove any noticeable food or 
objects from mouth.) 


ONS 


Pinch nose closed; make airtight seal around victim's 
mouth with your mouth; and forcefully breathe into 
victim until chest rises (expands). 


Continue breathing for the victim 12 times per minute 
WITHOUT STOPPING. . 


If chest does not rise (expand), roll victim onto side 


and pound firmly between shoulder blades to remove 
blocking material. Also, try lifting jaw higher with 
your fingers. Resume rescue breathing. 
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HDA CONTENTS | | | HDACONTENTS HDA | 


DRIVE MOTOR POWER 
SEQUENCING ..... . . HDA110— 270 


STATUS ERRORS... .. . HDA 300 — 360 


HDA SEQUENCE THEORY 
HDA Ready Sequence. . . . HDA 500 — 502 
HDA Stop Sequence ... . HDA 504 — 506 
HDA Relay Sequence . . . . HDA 508— 510 


TROUBLE NOT FOUND... . HDA990 
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___DRIVE-MOTOR POWER SEQUENCING 


START 140. 
PWR 9 


Multiple drives fail to | 
sequence to State 6 
(Ready). 


#2. 


Set all Start/Stop switches 
to the Start position. 


#3 


All 
drives in the string 
fail © 


y #4 | Yes 


HDA 203 Set the Start/Stop switch 
in Drive A of the A2 
Module to the Stop position. 
#5 
‘No Any 
drive sequences 
to Ready | 
S #6 Yes 
HDA 200 : 


Set the Start/Stop switch 
in Drive A of the A2 
Module to the Start 
position. 


MICFL 710; 
MICRO 10 : 


Microdiagnostic 


Run routine BA: 


1. Load routine BA 


2. Enter 00 


Yes. _ Error Code 
BA60 


ae we 


| peooo1 | 2358187 
Seq.20f2 | Part No. 
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“HDA 205, 
MICRO 


Message indicates the 
HDA sequence is in 
State 6 (Ready). 


#7 


Ready lamp on 


ie + ty 


START 500 


Failure 


Ready lamp on 
when drive is 
stopped 


Ready lamp stays on 
after Start/Stop switch 
is placed in the Stop 
position, 


HDA 240 


Error Analysis | 


Exit to MICRO section and 
follow instructions under 
the first failing Error Code. 


an © 


MICRO 


#13 


Incorrect Access status. 


6 (Ready). 


Ready lamp off 


R/W 174 


MICFL 630 
MICRO 10 


[Microdiagnostic 


Run routine B8: 
11. Load routine B8 


2. Enter 00 


MICRO 10 


Run device checkout 
microdiagnostics. Start 
with routine A1. 


Test fails 

#15 | No 
Maintenance procedure 
complete. 


START 500 


_ #16 


HDA sequence is in State | 


Microdiagnostics 


_ DRIVE-MOTOR POWER SEQUENCING HDA 100 _ 


START 140 DEV-I 410 


MICRO 


HDA sequence is not 
in State 6 (Ready). : 


#22 


Drive Ready problem. 


Turn on CE Mode switch in 
the drive that failed. a 


#18 
Turn on CE Mode switch in 
failing drive. 
#29 . 
MICRO 10 | 


Microdiagnostics 


Run device checkout 


microdiagnostics. Start 
with routine A1. 


|The HDA sequence 
unloaded when the error 


#20 i occurred. The error condi- 
Placing Start/Stop switch tion is latched for sense 
in Start position resets error| information. 
sense information. #23 
No | \ 
| #27 | . | | | 
Do not change position of 
i Start/Stop switch. | | 
#21 Yes #24 
HDA110 -MICFL 710 


“MICRO 10 - 
Run routine BA: 


1. Load routine BA 
2. Enter 00 


#28 


[Error Analysis _ | 


Exit to MICRO section and | 
follow instructions under 
the first failing Error Code. 


#25 


MICRO 


one EET any fh Mom 
: 
} } 
al : 
Cee Te al 
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DRIVE-MOTOR POWER SEQUENCING 


MICRO FSI 
START 100 HDA 100 


ES LB | 


HDA sequence problems. 


#2 


Failure cannot be 
reproduced. 


Yes Noise 
problem 
No 
#3 
Set Start/Stop switch to 
the Stop position. 
#4 
Ready y 
lamp goes es 
off 
Exit to 45 No 


indicated page 


rs @ 
Noisy Blower Motor. HDA 730 


Noisy Drive Motor coke 
Brake, HDA 720 
dee : Fault 
Symptom 
Yes Code of 11XX was 
available at the time 
of customer 

~failure 


=~ 


Exit to indicated page 


HDA 313,A 


If the problem re-occurs, 
instruct the customer to 
leave the drive in the 
failing condition and call 
the CE. Tell him not to 
change the position of the 
Start/Stop switch. 


HDA 330, A 48 


Sense Byte 9, bits 2 and 
3 = O and Sense Byte 10, 
bitO = 0. 


HDA 990, A 
| HDA 990 


| DC0110 2358315 
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Turn on CE Mode 

switch in the failing 

drive. 

2. Do not change posi- 
tion of Start/Stop 

switch. 


MICFL 500 
MICRO 64 


Microdiagnostic 


Run routine B3. See 
detailed instructions on 
MICRO 64. Run Pass 1 
and record Fault Symptom 
Code. 


#11 


If microdiagnostics or CE 
Panel appear to operate 
incorrectly, exit to PANEL 
150 and perform Panel 
Checkout procedure. If 
problem is not corrected, 
return here and continue 
analysis procedure. 


#9 


Common Error Codes 
B301 - B307 


MICRO 10 


Microdiagnostics | 


Run device checkout 
microdiagnostics. Start 
with routine A1. 


(i 


#12 


MICFL 710 
MICRO 10 


Microdiagnostic 


#10 
Run routine BA: 


1. Load routine BA 
2. Enter 00 


Error Analysis 


Exit to MICRO section and 
follow instructions under 
the first failing Error Code. 


#14 


MICRO 


#25 [Sense informati 


Fault Symptom 
Code developed 


DRIVE-MOTOR POWER SEQUENCING 


HDA 202 
HDA 711 
START 140 


Fault 
Symptom Code 
12xx, 15xx, or 
16xx 


| Errors sensed by Sequence | 
| Card A1F2(A1Q2) return | 
| the sequence to State 0. l #19 
| The drive motor stops and | MICRO 10 
lthe error is retained for | 
on. | 
Run device checkout 
microdiagnostics. Start 
with routine A1. 


#20 


#21 Yes 


follow instructions under 


#22 


MICRO 


Fault 
Symptom 
Code 1100 to 11FF 


#15 


Fault 
- Symptom Code 
91xx to 92xx 
or 14xx 


No 


#16 


Pass 1 of 
routine B3 has 
been run twice 


#17 Yes 


Microdiagnostics 


the first failing Error Code. 


HDA 110 


Error Analysis 


Exit to MICRO section and 


Locate the Fault Symptom 
Code in the FSI section 
and follow the mainte- 
nance procedure indicated. | 


#23 


DRIVE-MOTOR POWER SEQUENCING HDA 110 


- SEQUENCE LOCKED INSTATEO 


Only 
one module on 
the string 


& #3 No 


-HDA 205 Set all Start/Stop switches. 
to the Start position. 


Yes 


#4 
LOC 6 


Set Service Bypass switch 
to On in the controller. 


#5 


Any 
drive sequences 
to. Ready 


#1 


HDA 100 


| 


All drives fail to 
sequence to Ready 


0. . 
7 


Set all Start/Stop switches 
to the Stop position 

#1 
LOC 4 


In the A2 module: 


Measure from TP1 (+) on 
Sequence Board B to frame | 
ground (—) for +24 V. 


#13 


#12 
No 


eae drive inter- ] 


Replace Card | 


$17 


Trouble Yes 


corrected 


#18 No 


Power the drive off with 
the DC Power switch. 


#19 


Verify that the following | 
cable connector pins are not 
bent or pushed in and that 
the connectors are seated 
properly: 

A1A5(A1V5) 


P635 
Repair or replace as 


required. 


#25 


Trouble > 
corrected 


complete. 


Maintenance procedure 


START 500 


ee SEQUENCE LOCKED IN statEo HDA 200 > 


LOC 2 


#26 


#27 


| between T1 and 


Use the diagram on HDA 
508 to determine why the 


Set the Power Mode 
switch to Local and 
power off the string. 
Trip CB200 in the 
controller. 

Check continuity of © 
jumper between T1 
and T2 in last drive on 
the string. See HDA 


508. 


Continuity 


T2 


Repair or replace as 
| required, — 


i connecting cable problem. 
“° ec aa | +24 V Poll is missing. 


eee a Loc 4 No 


#14 | 


HDA 204 


For continuity across the 
K632—4 N/C points with 
the relay removed from 

Sequence Board B. 


Last 
module on 
string 


Verify that the following 
cable connector pins are 
not bent or pushed in and 


Trouble No 


corrected 


Measure from TP13 (+) on 


Sequence Board B to frame #22 
that the connectors are : 
Set Service Bypass ground (-) {Ors 2a seated properly. ‘Inthe | 
switch to Off. Start with the controller. Yes controller: 
2. Go to next module | oe ves HDA 990 
and set Service 423 ° Ae oes mequercs 3 , 
Bypass switch to On. | ¢ P640 on Sequence Maintenance procedure 
No} Replace — ne 
nepiece : Repair or replace as 430 7 . | 
No Trouble Defective K632 relay. _ required. 
| corrected ee A) 
i Re en Yes Last ect } START 500 
HDA 201 : , a _ module on : @ 
Maintenance procedure \ — string | 
complete. | pf 
) : #16 | No 
| A) #16 : _ 
START 500 
- -pcoio | 2358315 | | 441300 | 441303 | 441305 441306 
3350 | Seq.20f2 | PartNo. | | 31Mar76 | 30Jul 76 | 29Oct76 1 Apr 77 Car ee 2 hte eee ee 
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SEQUENCE LOCKED IN STATE 0 


Note 1: When replacing A1C2(A1T2), A1C4(A1T4), 
A1D2(A1S2), A1D4(A1S4), or Pwr Amp P532(P534), 
the servo velocity gain must be adjusted. See ACC 800, 


Entry B for the procedure. 


MICRO, HDA.100, 
HDA 200, HDA 203, 
HDA 205, HDA 342 


A 


Set Drive A Start/Stop 
switch to the Start 


Drive A does not position. 


sequence to Ready. 


#5 
Replace Cards 
A1F2 (See Note 3.) 


A1C2 
A1D4 (See Note 1.) 


Two LED indicators should 


be on: 
1. Start LED (CR670) 


2. Air LED (CR672) 


A1K2 (See Note 2.) 

A1H2 

Some problems cause CP557 
to trip intermittently after 
Swapping cards. 


Both 
LEDs on 


Trouble 
corrected 


#3 


Verify that the following 
cable connector pins are 
not bent or pushed in and 
that the connectors are 
seated properly: 

A1A5_ 

P635—10 


Repair or replace as 
required. 


Trouble 
corrected 


Maintenance procedure 


complete. 


#11 


Note 2: When replacing A1K2(A1L2), check the a 


addressing jumpers. See INST 6. 
Note 3: A7F2(A1Q2) can be damaged by a shorted 


START 500 


diode across the relay coil of K651(K661) or K652(K662). 
Before swapping relays with K651(K661) or K652(K662), 
check for a shorted diode on both the relays rerrioved 
from, and installed into these positions. The resistance 
should be approximately 3 ohms in one direction and 


50 ohms with the meter leads reversed. 
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Air problem or faulty Air 
switch. 


#12 


HDA 330 


No 


LOC 6, 
LOC 16 


: 
< $750 Start/Stop switch 


#13 


HDA 313 Yes Trouble 


corrected 


#14 


Yes 


Start 
LED on 
(CR670) 


#15 
LOC 6, No 
LOC 14# 


Set Start/Stop switch to 
the Stop position. 


#16 


Stop 
LED on 
(CR671) 


No 


#17 Yes 


| Possible faulty Start/Stop 7 


#18 


HDA 509 
LOC 4, LOC 14 


No 


No 


Check 


Return Start/Stop switch 
to the Start position and 
measure TP3 (+) to frame 


ground (—) for +24 V on 
Sequence Board B. 


#20 Yes 


Use diagrams on HDA 
508, 509, and PWR 271 to 
determine why Start LED 
(CR670) is not on. 


#22 


Verify that the following 
cable connector pins are 
not bent or pushed in and 
that the connectors are 


seated properly: 
P663-8 

P632-12 

Repair or replace as 
required. 


#23 


Trouble 
corrected 


#24 


Maintenance procedure 


complete. 


START 500 


#26 


spine Sb sh depen peels dspuoie cage aii sk ‘ohne cilia shea a CapRagic®. sea aiid: ERG wis cnn Tia sg Beg eho veiva SPE ee eee Soa 


SEQUENCE LOCKEDINSTATEO HDA 201 


No 


Use diagram on PWR 271 
to determine why +24 V 
Lcl (A) is missing to this 

drive. 


Trouble 
corrected 


#28 No 


HDA 990° 


SEQUENCE LOCKED IN STATE 0 


HDA 201 


- SEQUENCE LOCKED IN STATEO _ 


No — Both 
_ drives sequence 
a | KF260 to Ready 
| 


Verify that the following #38 Yes 
cable connector pins are. 


not bent or pushed in and Maintenance procedure 


complete. 


START 500 


that the connectors are 
seated properly: 
A1A5B13 

P635-2 

Repair or replace as 
required. 


#39 


#33 


No 


Trouble 


corrected | HDA 509 


Measure from TP4 (—) to 
frame ground on Sequence 
Board B, for O Vdc. 


#300 Yes 


#40 


LOC 4, ____Yes 
LOC 14 


K652 Relay (See Note 1.) #41 No 


a 5 


HDA 205 


Trouble 
corrected 


Yes 


#3 
[Check 


Drive DC Power switch in 
the Both Drives On position 


5 No 
#36 


‘No. 


Trouble 
corrected 


Maintenance procedure 


MICRO 
HDA 203 
‘HDA 342 


Drive B does not . 
sequence to Ready. 


#6 


Replace Cards 


A1Q2 (See Note 1.) 
A1S4 (See Note 2.) 


AIN2 | — 


A1T2 (See Note 2.) 
A1F2 (See Note 1.) 
AiL2 


#14 


Yes 


Trouble 
corrected 


#15 No 


Drive A 
_can be taken 
offline 


No 


#7 Yes 


LOC 4, LOC 14 


HDA 206 | 


Set DC Power switch to 
| A-Off, B-On position. 


#8 


Drive B 
now sequences | 
to Ready : 


~ No 


#9 Yes 


Replace Card 
A1F2 (See Note 1.) 


#2 

Set both drives Start/Stop 
switches to the Stop 
position and the Drive DC 
Power switch to the Both 
Drives On position. 

#43 


Set the Start/Stop switches 
to the Start position in 
the following order: 


1. Drive A 
2. . Drive B 


#44 


When replacing A1K2 
(A1L2), check the 
addressing jumpers. 
See INST 6. 


Maintenance procedure 
complete. 


#1 
START 500 
[This path does not check 


| the possibility that Drive A | 


| may be the source of the 
|failure. See theory on 
[HDA 206. | 


#10 


Restore power to both 


drives and set Drive B 
Start/Stop switch to the 
Start position. 


#11 
LOC 14 


be on: 


1. Start LED (CR680) _ 
2. Air LED (CR682) 


#12 


Note 1: A7f2(A1Q2) can be damaged by a shorted diode 
across the relay coil of K651(K661) or K652(K662). _ 
Before swapping relays with K651(K661) or K652(K662), 
check for a shorted diode on both the relays removed 
from, and installed into these positions. The resistance 


Two LED indicators should | 


Both LEDs Yes 
are on 
#13 No 
Start 
LEDis — Yes 
-on 


(CR680) 


#19 | -TNo 
LOC 6, LOC 16 


Set Start/Stop switch to 
ithe Stop position. 


#20 
Stop ~~. he 
LEDis Yes 
on 
(CR681) 
#21 No 


Use diagram on PWR 271 

to determine why +24 V 
Lcl (B) is missing from this 
drive. 


#16 


Trouble 
corrected 


Yes 


#17 ‘No 


HDA 990 


should be approximately 3 ohms in one direction and 


#22 


HDA 313 


HDA 330 


nonce cme enon coe 


SEQUENCE LOCKED INSTATEO HDA 202 


[ Possible faulty Start/ Stop | 
[switch 


#24 
HDA 509 


LOC 4, LOC 14 


Return Start/Stop switc 
to the Start position and 
measure TP15(+) to frame 
ground (—) for +24 V on 
Sequence Board B. _ 


26 ; 
, | 


-|K632 relay 


K652 relay 
LOC 6, 
LOC 16 


$760 Start/Stop switch 


#27 


Yes 


Trouble — 
corrected 


#28 | 
Use diagrams on HDA 
508, 509, and PWR 271 to 
determine why +24 V 

Start Switch On signal is 
missing. 


#29 


Trouble 
corrected 


HDA 990 


Note 2: When replacing A1C2(A1T2), A1C4(A1T4), 
Al D2(A1S2), A1D4(A1S4), or Pwr Amp P532(P534), 
the servo velocity gain must be adjusted. See ACC 800, 
Entry B for the procedure. 


complete. 


#32 


START 500 


t (See Note 1.) 


Maintenance procedure. 


3 a | complete. 
| | Sj #37 | #42 
~ HDA 110 | 
| Bo. - START500 
,.., | Dco201 | 2358316 | | 441300— 
3350 ‘| Seq. 2 of 2 PartNo. | | 31 Mar 76 


50 ohms with the meter leads reversed. 
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3350 


SEQUENCE LOCKED IN STATE 0 


HDA 201 


a CED — =, 


I Multiple single drive fail- 
{ures. Troubleshoot one at l 
Lt i 


#32 


HDA 100 


Note 1: A7F2(A1Q2) can be damaged by a shorted 
diode across the relay coil of K651(K661) or K652(K662). 


Before swapping relays with K651(K667) or K652(K662), 
check for a shorted diode on both the relays removed 
from, and installed into these positions. The resistance 
should be approximately 3 ohms in one direction and 

50 ohms with the meter leads reversed. 


Note 2: When replacing A1C2(A1T2), A1C4(A1T4), 


A1D2(A1S2), A1D4(A1S4), or Pwr Amp P532(P534), 
the servo velocity gain must be adjusted. See ACC 800, 


Entry 8 for the procedure. 


DC0203 2358317 
Seq. 1 of 2 Part No. 
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HDA 100 


More than one, but not 
all drives on a string fail 
to sequence to Ready. 


#5 


All failures 
in same 
module 


No Both drives in 


one module fai! 


#8 Yes 
LOC 4, LOC 14 


In the last module with a 
failing drive, verify that the 
following cable connector 
pins are not bent or 
pushed in and that the 
connectors are seated 
properly: 

P630-1 

P631-9 


Repair or replace as 
required. 


#9 


Trouble 
corrected 


#10 Yes 


Maintenance procedure 


complete. 


START 500 


#31 


( 


441310 || 
27 Jun 80 


No 


Drive A 
failing 


#12 Yes 


HDA 202 


HDA 201 


LOC 6, LOC 16 


Return the Service Bypass 
switch to Off and the 


Start/Stop switch to the 
Start position. 


#13 


| requires a working module 
to be varied offline. 


Heenan 


#14 
LOC 6, LOC 16 


In the last working module, 
set both Start/Stop 
switches to the Stop 
position and then set the 
Service Bypass switch to 
the On position. 


Caution: The next step | 
| 


#15 


Yes 


CC 


HDA 201 


E  -armp ee 


[The first drive with the 
[ota Stop switch in the 
Start position but not 


Ready should initially be | 
| considered the failing | 
[drive. seiecet eaed 
#16 


LOC 6, LOC 16 


Set initial failing drive 
Start/Stop switch to the 
Stop position and all 

others to Start. 


#17 


Any 
other failing drive 
sequences to 
Ready 


No. 
#18 
Set the Service Bypass switch 
to the On position in the 
module with the initial 
failing drive. 


Any 
other failing drive 
sequences to 
Ready 


#20 


Replace Cards 


In the initial failing drive: 
A1F2(A1Q2) (See Note 1.) 


A1D4(A1S4) 
A1C2(A1T2). ¢ See Note 2.) 


#21 


No 


Trouble 
corrected 


#22 Yes 


Maintenance procedure 


complete. 


#23 


START 500 


Verify that the following 
cable connector pins are 
not bent or pushed in and 
that the connectors are 


seated properly: 


Repair or replace as 


required. 


#25 


Trouble 
corrected 


Yes 


No 


HDA 203 


SEQUENCE LOCKED IN STATE 0 


Any 
failing drive sequences 
to Ready 


No 


#26 Yes 
Ce aa ee ee | 
| Interconnecting cable | 
Iproblem or an open land | 
pattern, 
#34 
Check the following for 
bent pins or loose connec- 
tions in the last working 
drive and first failing drive: 
P630 
P631 
P632 
P634 
P637 
No Trouble 
corrected 
. ‘ #30 Yes 
HDA 204 HDA 990 | 


Maintenance procedure 


complete. 


START 500 


HDA 203 


SEQUENCE LOCKED IN STATE 0 


me ag ee Se ee ae RO Ce eee a Re rg Ne 


eipheiedevs 


ene ws Meroe Sgonti te Sut a eS z pennant permed recent teinnemrtnr near cece dime Sas centee ep are a ta 


Pa lig eta plead tial Wain Seema Ss wae A oun Sey 


|relays removed from, and 


SEQUENCE LOCKED IN STATE 0 


HDA 200 
HDA 203 


The failing module is the 
module that allows sequenc- 
ing to continue when the 
Service Bypass switch is set 
to On. Attempt to make 
both drives Ready in this 
module by: 

1. Setting the Service By- 
pass switch to the Off 
position. 

2. Setting the Start/Stop 

switch to the Start 

position. 


Drive relay sequence 


problem. 


Caution: A1F2(A1Q2) 
can be damaged by a shorted 
diode across the relay coil 

of K651(K661) or K652 
(K662). Before swapping 
relays with K651(K661) 

or K652(K662), check for 

a shorted diode on both the 


Set the Start/Stop switch to 
the Stop position, then back 
to the Start position in all 
drives that sequenced to 


installed into these positions. 
The resistance should be 
approximately 3 ohms in 

one direction and 50 ohms | 
with the meter leads reversed. 


Ready when the Service By- 
pass switch was placed in 
the On position. 


LOC 4 
LOC 14 


Power Sequence Complete 
LED (CR632) is on 


Y A055/YB055 


Verify that the following 
cable connector pins are 


not bent or pushed in and 
that the connectors are 


Trouble 
corrected 


No 


Use diagram on YA055 
(A2 Module) or YBO55 
(B2 Module) to determine 
cause of missing +24 V Dr 
Seq. Comp. a 


Trouble 
corrected 


Maintenance procedure 
complete. 


START 500 


DC0203 2358317 441300 
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seated properly: No LED ~ Yes 
A2 Module on 

 P640-2(P640-1) (CR632) 

Repair or replace as required. : 


Supply voltages as shown in 
Figure 1. Exit to the indi- 
cated page if incorrect. 


One 
‘or both drives in 
failing module come 


Ready 
- Set DC Power switch to 
No _ A-Off, B-On position. 


Set DC Power switch to 
B-Off, A-On position. 


HDA 205 _ “Any of 
Yes _~ the drives on the string 
that are not Ready, now 
sequence to Ready~ 


the drives on the string 
that are not Ready, now 
sequence to Ready~ 


Yes 


A1Q2 - _ 


Replace Card oo 
A1F2 — 


Trouble 
corrected 


Trouble 
corrected 


No 


Maintenance procedure 


complete. LOC 14 


Repair or replace relay Repair or replace relay 
K652-3 N/O or K652-4, K662-1 N/O. a 


START 500 


No 


Trouble 
corrected 


[Check Yes 


Verify that the following 

cable connector pins are 

not bent or pushed in and 

that the connectors are 

seated properly: 
A1A5(A1V5) 

Repair or replace as required. 


Maintenance procedure 


complete. 


HDA 990 © veer ae START 500 


441303 | 441305 | 441306 | 441310 
—-30Tul 76 | 290ct76 | LApr77 | 27 Jun 80 


SEQUENCE LockED INsTATEO HDA 204 


LOC 4 f 
LOC 14 


Set the Service Bypass 
switch to On in the failing 


module and swap relays 
K631 with K633. 


Working 
drive(s) now fails 
to come Ready 


No 


Use diagram on HDA 508 
to determine why drives 
fail to pass +24 V Dr Seq 
Comp (Out). | 


LOC 4 
LOC 14 


Relay in K631 location. 


Repair or replace as required. 


Trouble 
corrected 


Trouble 
corrected 


Use diagram on HDA 508 
to determine cause of 


missing +24 V Dr Seq Comp. HDA 990 
Repair or replace as required. 


Trouble 
corrected 


bie Maintenance procedure 


complete. 


HDA 990 eS) 


START 500 


Figure 1. Drive Voltage Chart 


: . ' *% 
SE [em 


A1C2 (A1T2) BO6(—) to A1K2D08(+) -3.85 to-4.50 V PWR 255, A 


A1F2 (A1Q2) B11(+) to A1F2 (A1Q2) DO8(—) | +5.76 to +6.24 V PWR 260, A 
A1iC2 (A1T2) DO5(+) to A1K2D08(—) +12.0 to+ 14.4 V PWR 240, A 
A1C2 (A1T2) DO6(—) to A1K2D08(+) —12.0 to —14.4 V ~ PWR 240, A 


A1C2 (A1T2) D03(—) to A1K2D08(+) —24.0 to —28.8 V - PWR 250, A 


* 


ne 


Use a scope to measure the ripple. See PWR 290 for the procedure. 


SEQUENCE LOCKED INSTATEO HDA 204 


Use a digital voltmeter to check voltages. - 


SEQUENCE LOCKED IN STATE 0 


HDA 200 
HMA 204 


Both drives fail in one 
module. 


LOC 4, LOC 14 


With the Drive A 
Start/Stop switch in the 
Start position, check Start 
LED CR670 within 15 
seconds after placing the 
Start/Stop switch in the 
Start position. 


Start LED 
On 
(CR670) 


Yes 


#8 No 

LOC 4, LOC 14 

Set the Drive A Start/Stop | 
switch to the Stop position 
and check Stop LED 
CR671. 


#9 


HDA 201 


Stop LED On Yes 
(CR671) 


#10 | No 

HDA 509 

Use diagram on HDA 509 
to determine why +24 Vdc 
is missing from CR670 and 
|CR671. 

Repair or replace as 
required. 


#11 


Trouble 
corrected 


ls 
#120 | Yes 


HDA 990 


Maintenance procedure 
complete. 


~ START 500 


3350 
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HDA 201 


Set the Start/Stop 
switch to the Start 
| position. 


l Caution: A1F2(A1Q2;} | 
{can be damaged by a shorted 
diode across the relay coil 

of K651(K661) or K652 | 
'(K662). Before swapping l 
lrelays with K651(K661) 

lor K652(K662), check for | 
ja shorted diode on both the | 
relays removed from, and 
installed into these positions. | 
The resistance should be | 
|aPProximately 3 ohms in 

one direction and 50 ohms | 
twith the meter leads reversed. | 


Measure from TP12 (+) ta 
trame ground (—) for +24 
Vdc on Sequence Board B. 


LOC 4, LOC 14}] No 


No 
LOC 4, LOC 14 


K631 Relay 


+24 Vdc 


#14 
HDA 508 


Check 


Measure from TP17 (+) to : 
frame ground (—) for+24 Vdc 


on Sequence Board B. 


#15 
LOC 4, LOC 14 
HDA 508 K632 Relay 


Measure from TP8 (+) to 
frame ground (—) for 


+24 Vdc on Sequence 
Board B. 


LOC 4, LOC 14 


KeI2Relay 2 Relay 


K633 Relay 


DC0205 2358318 441300 | 441303 441306 
Seq. 1 of 2 Part No. 31 Mar 76 | 30 Jul 76 1 Apr 77 


HDA 202 


HDA Sequence 
Complete failure. 


Sweep 
Trigger 
Slope (—) 
Ch 1 only 
Ch 1 A1A5 B13 
—HDA Sequence 
Complete 
volts/div 0.2 
probe X10 


HDA 508, 

HDA 509, HDA 510 
Use ALD page YA0O71 or 
YBO71 and the Scope to 
determi:se why HDA 
Sequence Complete from 
| Drive A is inactive. 


Trouble 
corrected 


HDA 990 


Yes 


Trouble 
corrected 


#24 No 


Use the diagrams on HDA 
508 through 510 to isolate 
the problem. 

Repair or replace as 
required. 


#25 


Trouble 


Yes 
- corrected 


No 


#26 A, 


HDA 990 


Continue isolating the 
problem on Drive A. 


50 ms/div 


Maintenance procedure 


complete. 


#27 


A 
START 500 


SEQUENCE LOCKED IN STATE 0 


HDA 205 


HDA 205 


SEQUENCE LOCKED IN STATE 0 
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‘SEQUENCE LOCKED IN STATE 0 


To advance from State 0 to State 1, the following lines 
must be in the indicated condition: 


e 24 V Start Sw On is active *. 

e State 0 is active. 7 | 

e Inhibit HDA Recycle is inactive. 

e HDA Sequence Ck Lth is inactive. 


@ Power On Reset is inactive. 

*Relay K632 must be picked i in order to activate the +24 
V Start Sw On line in Drive A. The +24 V Start Sw On 
line in Drive B is activated by both K632 and K652 being 
picked. If the Drive DC Power switch is in the Drive A 
Off (Drive B On) position, the +24 V Start Sw On line in 
Drive B is activated by K632 only. 


See HDA 508 through 510 for additional theory. 


3350 


- DC0205 | 2358318 
Seq. 2 of 2 : Part No. 


441300 | 441303 
31 Mar 76 | 30 Jul 76 


441306 sz | 
1 Apr 77 - 


HDA 206 


SEQUENCE LOCKED IN STATE 0 


ao. -A1F2 (A102) 
Drive A 


| is | | - KE xxx (KQxxx) ; 
YAO71: ae res s peaeeeies: | 
VBOUTe: oo eo oe oo es be, ee tes HDA 
= | | “| SFOvENcINs| | 
| ; | K651-4 i ie State 0 HDA 1 Latch A(B) TP 
| eer Start P633-2 — 24 V Start Sw On A(B) 
| - 24 V Stop Sw On A(B) 
| F~<K S HDA Sequence 
ee Ck Lth A(B) TP “&\ 
| Control Reset 
Start Sw On A(B) 
| Inhibit HDA Recycle A(B) TP 
| 
Drive B- 
YAO81 
YBOSt ee ssid oS see ee, A es es a 
he DC Power P632-6 K661-3 | 


| Switch in Both 


Drives On position ~ P638-5 P636-7 


: bison 
| Drive DC Power K632-3 
CR680 
nae? 0 a eg P638-7 


Switch in Drive 
| A Off position 


P632-9 


(Drive B On) aa 
P636-8 

| | a coors | ) 
| | : Legend: C= Inactive - | 
| | CR681 | ammms Active level 
L | | 7 Tolerance 

Chart | States 

Line Line Name 


+24 V Start Sw On A(B) KF100 (KQ100) A1F2 (A1Q2) U12 3 
+ Start Sw On n AB) KF100 (KQ100) A1F2 (A1Q2) U11 +. 


NO 


2 
~ = ° 
. 


+ Inhibit HDA Recycle A(B) TP Inactive 


KF190 (KQ190) A1F2 (A1Q2) GO5 

|KF1 90 (KOI 90) A1F2 (Al Q2) B12 — lo 
KF190 (KQ190) |A1 F2 (A1Q2) BO7 
= K632—3 N/O YA071 (YA081). 

K632—2 N/O ( 7 /O) YB071 (YB081) 


+HDA Sequence Ck Lth A(B) TP Inactive 


+HDA 1 Latch A(B) TP 


za 28 NO lo 


Inactive — 


SEQUENCE LOCKED IN STATE 0° 


HDA 206 © 


(¢ € CC € € € € € € € € 


SEQUENCE LOCKED IN STATE 1 


SEQUENCE LOCKED INSTATE! HDA210 


MICRO 
HDA Sequence Ck Lth 
is inactive 
" Fafeimeve = 
°  24V Air Sw Onis ee 
active #1 
Motor is not at speed 
#2 
A1F2(A1Q2) (See Note 1.) 
A1H2(A1N2) 
A1K2(A1L2) (See Note 2.) 
A1G2(A1P2) 
A1D4(A1S4) (See Note 3.) 
Trouble Yes 
corrected 
Note 1: A7F2(A102) can be damaged by a shorted diode 
across the relay coil of K651(K661) or K652(K662). Be- 
fore swapping relays with K651(K661) or K652(K662), | ope Shon . aoe 
check for a shorted diode on both the relays removed from, die nate : ures 
and installed into these positions. The resistance should be | 
approximately 3 ohms in one direction and 50 ohms with 
the meter leads reversed. 
Note 2: When replacing A1K2(A1L2), check the addressing cele ee 
iumpers. See INST 6 and diagram on HDA 214. 
y ; : Scope the following lines 
in the sequence indicated. 
Note 3: lhen replacing A1C2(A1T2), A1C4(A1T4), Look for MST-1 levels at 
A1D2(A1S2), A1D4(A1S4), or Pwr Amp P532(P534), the the point where State 1 
servo velocity gain must be adjusted. See ACC 800, Entry advances to State 3. 
B for the procedure. eae At Speed rE] 
2. +24 V Air Sw On ® 
A(B) By 
3. +Native Fmt Mode HDA 214 
4. +3330-11 Fmt Mode 
5. +3330-1 Fmt Mode . 
6. —Start Timer A(B) S . 
Figure 1. Drive Voltage Chart a a Bek oo 
Only 
: ee Repair or replace as one 
#6 
A1iC2 (A1T2) BO6(—) to A1K2D08(+) —3.85 to —4.50 V PWR 255, A 
A1F2 (A102) B11(+) to A1F2 (A1Q2) DO8(—) | +5.76 to +6.24 V | PWR 260, A Trouble Yes 
A1C2 (A1T2) DO5(+) to A1K2D08(—) +12.0to+14.4 V PWR 240, A comected 
A1C2 (A1T2) DO6(—) to A1K2D08(+) —12.0 to —14.4 V PWR 240,A | | 
A1C2 (A1T2) DO3(—) to A1K2D08(+) —24.0 to —28.8 V PWR 250, A #7 No 
* Use a digital voltmeter to check voltages. | a 001 06D : #9 
** Use a scope to measure the ripple. See PWR 290 for the procedure. | yy 
HDA 360 START 500 


DC0210 2358319 441300 441303 441310 
3350 Seq. 1 of 2 Part No. 31 Mar 76 | 30 Jul 76 27 Jun 80 
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ncn teen nee epee emir See Sane . —_ fost teehee ea 


SEQUENCE LOCKED IN STATE 1 | | a | 7 | | | | SEQUENCE LOCKED INSTATE! HDA 214 7 


To advance from State 1 to State 3, the following lines | | a : Al F2 (A102) 
must be in the indicated condition: | a | KFxxx (KOxxx) 
@ 24 V Air Sw On is active. | | : 

Banca nades eas eee _ | | 7 SEQUENCING 9 
@ One of the three Fmt (format) Mode lines is active. | 24 V Air Sw On A(B) HDA Sequence Ck Lth A(B) TP 
@ HDA Sequence Ck Lth A(B) TP is inactive. | et HDA 1 Latch A(B) TP 

S. See INST 4 for mode ne Drive Motor Run A(B) (HDA 2 Latch) 
@ Motor At Speed is inactive. | jumper installation. BLL ake 
See HDA 500 through 510 for additional theory. | | ia =z. NativerErmeMoue 9 
Ground ° 


3330-1 Fmt Mode 


nl Start Timer A(B) 
3330-11 Fmt Mode | 


HDA 3181 Cc Motor At Speed A(B) 


Legend: C— Inactive 
aummms Active level 
Tolerance 


= — rs = 
—1-—+| 3 ___4 


Inactive 
Inactive 


Inactive 


One mode always active 
(shown in Native Mode) 


BEECREEEEL 
cranial 


DCO0210 2358319 441300 441303 441310 
3350 Seq. 2 of 2 Part No. 31 Mar 76 | 30 Jul 76 | 27 Jun 80 
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CC CCCOC CEC 


(CC COCCCOECOECECOCE CC EFL COCOEE ECE 


SEQUENCE ERROR OCCURRED IN STATE 3 7 SEQUENCE ERROR OCCURRED INSTATE3 HDA 220 


To advance from State 3 to State 2, the following MICRO 
conditions must exist: 


e Drive Motor Run is active. 


e 15-Second Timer ends. 


e HDA Sequence Ck Lth is inactive. 


False HDA Sequence Ck 
Lth active during State 3. 


| . . #1 | 
At the end of 15 seconds, if Motor At Speed is active, the 24 V Air Sw On is Replace Cards 
HDA 1 Latch turns off, advancing the HDA sequence active A1F2(A102) 
5 9. e Fmt Error (Mode 
from State 3 to State parituiie acts A1D4(A1S4) (See Note.) 
See HDA 500 through 510 for additional theory. *  sMOTOr Is auspecs minenaiN?) 
15 Second Timer ends #2 


Trouble Yes 


corrected 


No 
Note: When replacing AIC2(A1T2), AIC4(A1T4), 
A1D2(A1S2), AID4(A1S4), or Pwr Amp P532(P534), 
the servo velocity gain must be adjusted. See ACC 800, Snbby vonage 2) own 


in Figure 1. Exit to the 
Entry B for the procedure. indicated page if incorrect. 


#4 


Scope 


Use the sequence chart 

and diagram on HDA 221. 
Scope the following lines 
in the sequence indicated. 
Look for MST-1 levels at 
the point where State 3 
advances to State 2. 


+24 V Air Sw On 
A A 
+Motor At Speed © HDA 221 
A(B) 

+HDA Sequence Ck Cc) 

Lth A(B) TP 


Repair or replace as 
required. 


#5 


Trouble 
corrected 


Figure 1. Drive Voltage Chart ae 


No 
mum S 
Voltage* Test Point | | ae Page Entry 
| ippte HDA 222 


A1F2 (A1Q2) B11(+) to A1F2 (A1Q2) DO8(—) | +5.76 to +6.24 V PWR 260, A complete. 


A1C2 (A1T2) DO5(+) to A1K2D08(—) +12.0to+14.4 V PWR 240, A 
A1C2 (A1T2) DO6(—) to A1K2D08(+) —12.0 to —14.4 V PWR 240, A 
A1C2 (A1T2) DO3(—) to A1K2D08(+) —24.0 to —28.8 V PWR 250, A A 


Use a digital voltmeter to check voltages. . | START 500 
Use a scope to measure the ripple. See PWR 290 for the procedure. | 


#8 


% 


DC0220 | 2358320 441300 | 441303 | 441310 
3350 Seq.1of2 | Part No. 31 Mar 76 | 30J3ul 76 | 27Jun80 
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SEQUENCE ERROR OCCURRED IN STATE 3 


To advance from State 3 to State 2, the following 
conditions must exist: 


_@ Motor At Speed is active. 

e 15-Second Timer ends. 

e 24V Air Sw On is active. 

e HDA Sequence Ck Lth is inactive. 


At the end of 15 seconds, if Motor At Speed is active, the 
HDA 1 Latch turns off, advancing the HDA sequence 
from State 3 to State 2. 


See HDA 500 through 510 for additional theory. 
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DC0220 2358320 | 441300 441303 | 441310 | | 
3350 Seq. 2 of 2 Part No. | 31 Mar 76 | 30 Jul 76 27 Jun 80 


HDA 334|A 
See INST 4 for A 
correct mode wiring. 
Ground ° 
HDA 318 


- SEQUENCE ERROR OCCURRED INSTATE3) HDA 221 


~ A1F2 (A102) — 
KExxx (KOQxxx) 


HDA | 
® SEQUENCING 9 HDA Sequence 


24 V Air Sw On A(B) Ck Lth A(B) TP 


HDA 1 Latch A(B) TP 
Native Fmt Mode 


: Emt Mod Drive Motor Run A(B) 
Sse LAU ca (HDA 2 Latch] ra 
3330-1 Fmt Mode | 


HDA 318 
B sear Timer A(B) 


15 Sec Delay A(B) 


Motor At Speed A(B) Q 


Legend: C— Inactive 
aummms Active level 
Tolerance 


States 


SEQUENCE ERROR OCCURRED IN STATE 3 


To advance from State 3 to State 2, the following 
conditions must exist: 


e Motor At Speed is active. 
e 15-Second Timer ends. 
e 24V Air Sw On is active. 


The 15-Second Timer is used to indicate excessive time 
in arriving at Motor At Speed in State 3. From State 5, 
to State 4 and State 4 to State 0, the timer is used to 
indicate excessive time in changing States. 


See HDA 500 through 510 for additional theory. 


MICRO, 
HDA 220, HDA 250, 
HDA 260, HDA 270 


HDA sequence stopped 
in State 3, 4, or 5. 


==> eG a oe | 
| Suspect a timer problem. | 
| ene SOIL a aus eee: aid awe 


#3 


Replace Cards 


A1F2(A1Q2) (See Note.) 


When replacing A1D4(A1S4), 
the servo velocity gain must 


be adjusted. See ACC 800, er fe vel =H 
Entry B for the procedure. 
#4 


Trouble 
corrected 


Maintenance procedure 
complete 


#1 


START 500 


Figure 1. Drive Voltage Chart 


A1C2 (A1T2) BO6(—) to A1K2D08(+) 
A1F2 (A102) B11(+) to A1F2 (A102) DO8(—) 
A1C2 (A1T2) DO5(+) to A1K2D08(—) 
A1C2 (A1T2) D06(—) to A1K2D08(+) 
A1C2 (A1T2) DO3(—) to A1K2D08(+) 


* 


Use a digital voltmeter to check voltages. 


*% 


Use a scope to measure the ripple. See PWR 290 for the procedure. 


Supply voltages as shown 
in Figure 1. Exit to the 
indicated page if incorrect. 


#6 


Check the drive-motor 
brake using the Brake 
Checkout procedure on 
HDA 720. Return here 
if the problem is not 
resolved. 


HDA 720 and Return 


15-Second Timer: 

1. Set the Start/Stop 
switch to the Stop 
position. 

Remove motor plug 
P351(P361). 


Use the sequence chart 
and diagram to scope the 
following lines in the 
sequence indicated. Look 
for inactive MST-1 levels. 


1. +HDA Sequence Ck 
Lth A(B) TP 
— Start Timer A(B) 
— 15 Sec Delay A(B) 
+ Timer Reset Control 
A(B) 
Repair or replace as 
required. 


#8 


DC0222 | 2358321 441300 | 441303 | 441305 441310 
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Yes 


Reset status of timer 
comes has been checked. 


#9 


Trouble 
corrected 


| 


Use the sequence chart and 
diagram to scope —Start 


Timer A(B). Look for 
an active MST-1 level. 


Set the Start/Stop switch 
to the Start position and 
observe — Start Timer 


active for 15 seconds. 


Maximum** 


—3.85 to —4.50 V 
+5.76 to +6.24 V 
+12.0t0+ 14.4 V 
—12.0 to —14.4 V 
| —24.0 to —28.8 V 


PWR 255, A 
PWR 260, A 
PWR 240, A 
PWR 240, A 
PWR 250, A 


SEQUENCE ERROR OCCURRED INSTATE3 HDA 222 


A1F2 (A1Q2) 
KFxxx (KQxxx) 


HDA 
SEQUENCING. 
Use the sequence chart Start Sw Ennai »S HDA Sequence 


and diagram to scope the On A(B) Ck Lth A(B) TP 


Use the sequence chart and 

diagram to scope — 15 Sec 

Delay A(B). Look for an 
Yes active MST-1 level. 


following lines in the 
sequence indicated. Look Start Timer A(B) 


for inactive MST-1 levels. 


Set the Start/Stop switch State 3 A(B) 
To activate the 15-second to the Start position. 


timer: 


After 15 seconds, scope: 9 15 Sec Delay A(B) 


Timer Reset 
1. T 
as Reset Control 9 cancel AiG) 


2. +HDA Sequence Ck 
Lth A(B) TP 

Repair or replace as 

required. 


Set the Start/Stop 
switch to the Start 
position and observe 
pulse. 

Set the Start/Stop 
switch to the Stop 
position and then to 
the Start position. 
Repeat Step 2 as 
necessary to see the 
timer delay pulse. 


Note: A7F2(A1Q2) can be damaged by a shorted 

diode across the relay coil of K651(K661) or K652(K662). 
Aeandiallmotoralog Before swapping relays with K651(K661) or K652(K662), 
P351(P361). check for a shorted diode on both the relays removed 
from, and installed into these positions. The resistance 


Repair or replace as 
required. 


’ #15 #19 
deni ier should be approximately 3 ohms in one direction and 
required Set the Start/Stop switch to No 50 ohms with the meter leads reversed. 

#12 the Stop position. Trouble 
#16 corrected 
Trouble #20 | eS 
corrected 
Trouble Yes Yes 
corrected , HDA 360 
#13 No 
: eid aaa oy bag Maintenance procedure 
: aaa eG complete. 
#14 
#21 . . 
@ Legend: C— Inactive 
y | aummms «Active level 
START 500 


Tolerance 


Chart States 
Line Line Name Test Point 


| 
wn 
nt 
® 
+ 
= 
3 
© 
=x 
ba 
= 
A 
TI 
_ 
~ 
O 
z 
= 
™S 
= 
a 
Ti 
NO 
> 
_ 
O 
— 
G) 
© 
ice) 


+Timer Reset Control A(B) KF170 (KQ170) A1F2 (A102) J13_ oO 
+State 3 A(B) KF220 (KQ220) A1F2 (A1Q2) BO9 = 


SEQUENCE ERROR OCCURRED INSTATE3) HDA 222 


CO COCECOCEOCECEEE 


SEQUENCE ERROR OCCURRED IN STATE 2. 


To advance from State 2 to State 6, the Rezero Access 


MICRO 
operation must be completed. Access Complete turns on 
the HDA 4 Latch, advancing the HDA sequence from 
State 2 to State 6. | | 
See HDA 500 through 510 for additional theory. 


#1 


Error 
Message Byte 5 = 


- "01' or 'OE' 
MICRO 10 | 


| | #2 Yes 


No 


© Copyright IBM Corporation 1976 


Run the link series starting Replace Cards | 
with routine A1: A1F2(A1Q2) 
1. Load routine A1 A1E2(A1R2) = 
2. Enter 00 | A1C4(A1T4) 
oe A1H2(A1N2) | 
MICRO Yes Trouble 
corrected 
Maintenance procedure #4 No 
el [Scope 
#9 + Sequence Rezero A(B) 
A A1F2(A102)G12 for © 
MST-1 level. 
START 500 #5 
Yes +level 
(MST-1) 
— Access Complete A(B) #6 No 
A1F2(A102)P10 for 
MST-1 level. 
Use the description, diagram, 
and sequence chart on this 
page to isolate the problem. 
#7 
Yes Trouble 
| | corrected 
_ f Maintenance procedure | 
complete. | #8 No 
-— w 
4, HDA 990 
START 500 
fess DCO0222 |} 2358321 7 441300 441303 | 441305 | 441310 | 
3350 Seq.20f2 | Part No. 31 Mar 76 | 30Jul 76 | 29Oct76 | 27Jun80 


When replacing A1C4(A1T4), 
| the servo velocity gain must 
be adjusted. See ACC 800, 
Entry B for the procedure. 


SEQUENCE ERROR OCCURRED INSTATE2 HDA 230 


A1E2 (A1R2) A1F2 (A1Q2) 


KExxx (KRXxxx) KFxxx (KQxxx) 


@ [Eine] 
CONTROL Access AS SEQUENCING S 

Complete A(B) | Sequence Rezero A(B) 
Drive Motor Run A(B) 
(HDA 2 Latch) 
HDA 4 Latch A(B) TP 
HDA Ready A(B) 


Rezero Mode A(B) 


A1C4 (A1T4) 
KCxxx (KTxxx) 


SERVO 
LOGIC © 


Trk Following Timer A(B) 


Legend: C—) Inactive 
gums «Active level 
C2774 ~Tolerance 


States 
Line Name Test Point 
, ieee Dee) 
+ Drive Motor Run A(B) 
(HDA 2 Latch) KF200 (KQ200) A1F2 (A102) DOO = 
+HDA 4 Latch A(B) TP Krato(kaz10) at F2 (A102) D11 _ 


ae 
Sr) 
Sc 
stonemasons [|| 

7 [rnin Tawa fiona fermen | [Lo 


209 
e374 


SEQUENCE ERROR OCCURRED IN STATE 6 | SEQUENCE ERROR OCCURRED INSTATE6 HDA 240 
Drive A 

The HDA sequence advances from State 6 to State 7 HDA 100 Y A071 A1E2 (A1R2) A1F2 (A1Q2) 

when either the Start/Stop switch is placed in the Stop YBO71 KExxx (KRxxx) KF xxx (KOxxx) 

position or the Run Status is bad. The Inhibit HDA Seq | SERVO HDA Drive Mot 

line blocks the changing of states when Selected and Set K651-4 } CONTROL SEQUENCING Run A(B ) rs 

Read/Write are active or the HDA is busy. Drivedess net unload: | : Start P633-2 P635-10 Inhibit HDA Q (HDA 2 Latch) ee 

Pe Ready lamp remains on. 633-8 yo Seq A(B) 

See HDA 500 through 510 for additional theory. | <K—t | z eT ee ere HDA 318 

a 
Baye a Stop K632-2 | A(B) TP 
IThe Start/Stop switch was | | 


bie the'Resdy lanip CR670 24 V Start Sw On A(B) A(B) TP 


|remains on. The HDA l P633-6 P635-8 
[sequenceisinState6. | | 24 V Stop Sw On A(B) HDA Ready A(B) 
#12 | | | S 
| | Stop Sw On A(B) 


| 
Start LED 
| placed in the Stop position | HDA 4 Latch 
| 


No Error Message Record Error Message 


2a 
Byte 4 before powering Stop LED Start Sw 
eee rere prea off. See MICRO 12. L CR671 On A(B) 
| Start latch is off. = a Drive B a ks a i i i 
#5 Yes Replace Cards - YA081 
leee aes A1F2(A1Q2) YBO081 
SieyMeten is OO) oe A1E2(A1R2) Ree ee ee ee ee ee ee 
Trigger (Auto) Switch in Both gH 
+Inhibit HDA Seq © ms | Drives On position Start P638-5 P636-7 | 
A(B) Use the sequence chart and No Troubl | P638-2 
Use the description, diagram, diagram on this page to scope roupi¢e | ; : re) 
and sequence chart on this the following lines in the se- corrected Drive DC Power P632-9 ' Stop | 
page to isolate the problem. quence indicated. Look for | Sn a ce 
MST-1 levels at the point | Jrive Start 
where State 6 advances to #15 Yes On) position P638-3 ! aa CR680 | 
State 7. © | ‘ Pt P638-7 P636-8 
1. +Stop Sw On A(B) , o—< <t 
2. +Start Sw On A(B) Cc) | Stop 
3. +Inhibit HDA Seq © | 
Trouble 7 A(B) | | Legend: I i 
corrected pe ichnutcileie sees genad: CJ Inactive 
| aS required. | Stop LED 
CR681 | aummm Active level 
fe, ee ee ee ee ee ee ee ee ee ee Tolerance 
HDA 990 Yes : States 
npounle Line Name ALD Test Point 
corrected 


| 


- 


+HDA 1 Latch A(B) TP KF190 (KQ190) A1F2 (A102) BO7 


+ Drive Motor Run A(B) 
“(HDA 2 Latch) KF200 (KQ.200) A1F2 (A1Q2) DO9 


Maintenance procedure 
complete. #10 No Maintenance procedure 
A) complete. | 
16 
HDA 990 . A 


START 500 START 500 


+HDA 4 Latch A(B) TP KF210 (KQ210) A1F2 (A1Q2) D11 


+HDA Ready A(B) KF220 (KQ220) 


A1F2 (A1Q2) B10 


+Stop Sw On A(B) KF100 (KQ100) A1F2 (A1Q2) SO9 


+Inhibit HDA Seq A(B) A1F2 (A1Q2) B13 


KF130 (KQ130) Inactive 


+24 V Stop Sw On A(B) KF100 (KQ100) A1F2 (A1Q2) U10 


+Start Sw On A(B) KF100 (KQ100) A1F2 (A1Q2) U11 


au +24 V Start Sw On A(B) KF100 (KQ100) A1F2 (A1Q2) U12 


: DC0240 2358322 441300 441303 441310 | 
3350 Seq. 1 of 2 Part No. 31 Mar 76 | 30J3ul 76 | 27 Jun 80 
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SEQUENCE ERROR OCCURRED IN STATE 7 


The HDA checks the Run Status and sends Carriage Go 
Home to the servo. If Run Status is bad, the Inhibit 

HDA Recycle latch is set, signaling an HDA Sequence 

error to the system. Run Timer Gated is activated by 
Carriage Go Home. Within 220 ms, Access Timeout is 
activated, generating Go Home Complete. HDA 2 Latch 
is turned off, advancing the HDA sequence from State 7 
to State 5. Carriage Go Home is reset in State 3 of the 
next HDA load sequence. 


See HDA 500 through 510 for additional theory. 


Supply voltages as shown in 
Figure 1. Exit to the indi- 
cated page if incorrect. 


Use the sequence chart and 
diagram and scope the 
following lines in the 
sequence indicated. Look 
for MST-1 levels at the 
point where State 7 ad- 
vances to State 5. 


1. —Carriage Go Home 
A(B) 

2. —Run Timer Gated 
A(B) 

3. +Access Timeout 
A(B) 

4. +State 3 


Repair or replace as 


Note: When replacing A1C2(A1T2), A1C4(A1T4), required. 


Al D2(A1S2), A1D4(A1S4), or Pwr Amp P532(P534), 
the servo velocity gain must be adjusted, See ACC 800, 


Entry B for the procedure. No 


HDA 990 


Trouble 
corrected 


#3 


Figure 1. Drive Voltage Chart 


. £% | 


A1C2 (A1T2) BO6(—) to A1K2D08(+) —3.85 to —4.50 V| 0.23 Vp-p | PWR 255, A 
A1F2 (A102) B11(+) to A1F2 (A102) DO8(—) | +5.76 to +6.24 V PWR 260, A 
A1C2 (A1T2) DO5(+) to A1K2D08(—) +12.0 to+ 14.4 V PWR 240,A 
~ A1C2 (A1T2) DO6G(—) to A1K2D08(+) —12.0 to —14.4 V PWR 240,A 
A1C2 (A1T2) DO3(—) to A1K2D08(+) PWR 250, A 


—24.0 to —28.8 V 


* Use a digital voltmeter to check voltages. 
** Use a scope to measure the ripple. See PWR 290 for the procedure. 
DC0240 2358322 441300 441303. | 441310 
3350 Seq. 2 of 2 Part No. | 31 Mar 76 | 30Jul 76 | 27 Jun 80 
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SEQUENCE ERROR OCCURRED INSTATE7 HDA 250 


A1F2 (A1Q2) 
“KExxx (KQxxx) 


HDA 
SEQUENCING 


A1E2 (A1R2) — 
KE120 (KR120) 


SERVO — 
CONTROL 


HDA sequence failed to 
advance from State 7 to 
State 5. 


Go Home Q 


Complete A(B) Carriage Go Home A(B) 


Pesaro — Br: Timer HDA 1 Latch A(B) TP 
= ———— Gated A(B) Drive Motor Run A(B) 

A1F2(A1Q2) _ ————— 

A1E2(A1R2) enn (HDA 2 Latch) 

A1H2(A1N2) —— HDA 4 Latch A(B) TP 


A1C4(A1T4) (See Note.) 


HDA Ready 


E 
State 3 A(B) | 


PP 


A1C4 (A1T4) 
KCxxx (KTxxx) 


SERVO LOGIC 


Trouble 
corrected 


Maintenance procedure 
complete. 


#7 
A Legend: C—) Inactive 
yer gum Active level 
| Tolerance 
Chart 
o. 
7 [woaremnamre — eriowaren — awrawraner J | «dt SS 
+Drive Motor Run A(B} 
raises ramones wnwanoe | | sf 
so [ewonstaenasite ~(eraowana arzmnaaon | [id 
Ferns rnc — pwn ff] 
Ee —Go Home Complete A(B) KF200 (KQ200) A1F2 (A1Q2) GO2 () 
—Run Timer Gated A(B) KE120 (KR120) 1A1TE2 (A1R2) PO4 © | . Py 
8 + Access Timeout A(B) KE120 (KR120) A1E2 (A1R2)M10 oOo; 86 
SEQUENCE ERROR OCCURRED INSTATE7 HDA 250 
A fe Ws fo & —_—_ co co | a a 
fey £3 fh Fy CX EY a) eo Oo» 
oy ee A ee ee Se é ae - 2 we y 


HDA SEQUENCE ERROR OCCURRED IN STATE 5 


The following actions occur as the HDA sequence enters 
State 5: | 


e 15-Second Timer starts. 
@ Drive-Motor Run is de-activated. 
e The brake de-energizes. 


At completion of the 15-second timeout, the HDA 1 
latch is turned off, advancing the HDA sequence from 
State 5 to State 4. 


See HDA 500 through 510 for additional theory. 


Figure 1. Drive Voltage Chart 


A1C2 (A1T2) BO6(—) to A1K2D08(+) 
A1F2 (A102) B11(+) to A1F2 (A1Q2) DO8(—) 
A1C2 (A1T2) DO5(+) to A1K2D08(—) 
A1C2 (A1T2) DO6(—) to A1K2D08(+) 
A1C2 (A1T2) DO3(—) to A1K2D08(+) 


* 


Use a digital voltmeter to check voltages. 


*% 


. : *% 
Rene [Po 


HDA sequence stopped 
in State 5. Suspect 
faulty timer. 


#2 


Replace 


A1F2(A1Q2) 


Trouble 
corrected 


The error indicates the 
15-Sec Timer did not 

lfunction during State 5 of 

[the Stop sequence. This 
problem is not detected 
until the next Ready 


Maintenance procedure 
complete. 


Ue eet ee ees, cee 


START 500 SS = eS 
#5 


Sweep 50 ms/div 
Trigger 

Slope (—) 

Ch 1 only 


Ch 1 A1F2(A1Q2)G10 
— Start Timer 
volts/div 0.1 
probe x10 


#6 


—3.85 to —4.50 V PWR 255, A 


+5.76 to +6.24 V PWR 260, A 
+12.0to+14.4V PWR 240, A 
~12.0 to —14.4 V PWR 240, A 


—24.0 to —28.8 V PWR 250, A 


Use a scope to measure the ripple. See PWR 290 for the procedure. 


| DC0260 2358323 441300 441303 441306 441310 
3350 Seq. 1 of 2 Part No. 31 Mar 76 | 30J3ul 76 | 1 Apr77 27 Jun 80 
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Reset the error by placing 
the Start/Stop switch in 
the Stop position, wait 15 
seconds, then back to the 
Start position. Wait for the 
drive to reach the Ready 
state. Use the diagram, 
sequence chart, and scope 
to determine why the 
timer does not function 
after the drive is turned off, 
Repeat this procedure as 


necessary. 


Trouble Yes 


corrected 


#8 No 


Supply voltages as shown in 
Figure 1. Exit to the indi- 
cated page if incorrect. 


#9 


Trouble Yes 
corrected | 
#10 No Maintenance procedure 
a complete. 
#11 
HDA 222 
START 500 


. | 


7 freemen pemmvare—famimane | 
7 Fescom ——_rvonane or wonen 
= fpetemcons——rsonane mw | 


HDA SEQUENCE ERROR OCCURREDINSTATES HDA 260 


A1F2 (A1Q2) 
KFxxx (KOQxxx) 


HDA 
SEQUENCING 


Timer 


HDA Sequence Ck Lth TP 


Start Timer 15 Sec Delay 


Timer Reset Control 


Test Point 


A1F2 (A1Q2) G09 


HDA SEQUENCE ERROR OCCURREDINSTATES HDA 260 


oe — ener ™ memes 7 oe — | _ SEQUENCE ERROR OCCURRED IN STATE 4 HDA 270 


To advange from State 4 to State 0, the following lines ° | 7 MICRO 7 | | | a | | 
must be in the indicated condition: _ | . 8 | | | : — A1F2 (A102) 
| | . | KFxxx (KQxxx) 


e HDA4 Latch is active. , 
| | | HDA 
e 15—Second Timer is active. | 
| | | | HDA sequence stopped | 
The 15-Second Timer was started in State 5. The End | in State 4. 


15-Sec Delay line resets the HDA 4 Latch, advancing the 
HDA sequence from State 4 to State 0. #1 


See HDA 500 through 510 for additional theory. — 


A1F2(A1Q2) 
A1H2(A1N2) 


If trouble remains, re-install 
Original card, 


#2 


HDA 4 Latch A(B) TP 


15 Sec Delay A(B) 


Trouble 
corrected 


«$3 No 


Supply voltages as shown 
in Figure 1. Exit to the 
indicated page if incorrect. 


Use the description and dia- 


grams On this page to isolate 
the problem. 


#5 


Trouble Yes" 


corrected 


#6 No Maintenance procedure 
complete. 


#7 


Figure 1. Drive Voltage Chart Tere ara ens Legend: Co — | 
gum Active leve 


Tolerance 


M x 
= 
A1C2 (A1T2) BO6(—) to A1K2D08(+) —3.85 to —4. 50 V PWR 255, A | ine Line N ot 
A1F2 (A1Q2) B11(+) to A1F2 (A102) DOB(-) | +5.76 to +6.24 V | 0.08 V PWR 260, A No. aaa eer | 
A1C2 (A1T2) DO5(+) to A1K2D08(—) +12.0 to+14.4 V | 0. - PWR 240, A | : 3 
A1C2 (A1T2) DO6(—) to A1K2D08(+) —12.0 to —14.4 V | 0. p- PWR 240, A 5 +HDA 4 Latch A(B) TP KF210 (KQ210) A1F2 (A1Q2) D11 me 
A1C2 (A1T2) DO3(—) to A1K2D08(+) —24.0 to —28.8 V | 0. - PWR 250, A 
* Use a digital voltmeter to check voltages. | ceca aes, ee (kQ180) re eae) Oe eT 


** Use a scope to measure the ripple. See PWR 290 for the procedure. 


-DC0260 | 2358323 441300 | 441303 | 441306 | 441310 | 
3350 Seq.20f2 | Part No. 31 Mar 76 | 30Jul 76 | 1 Apr77 | 27Jun80 | 
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SEQUENCE ERROR OCCURRED INSTATE4 HDA 270 


HDA FMT ERROR (MODE PARITY) 


The HDA Fmt Error (Mode Parity) is checked in State 1, 
State 3, and in State 6. If mode parity is incorrect, an 
Fmt error occurs in State 1 or State 3 and the HDA 
Sequence Ck Lth is turned on. If an Fmt Error (Mode 
Parity) occurs in State 6, the HDA then sequences to 
State 0. 


HDA 110 
HDA 342 
MICRO 


HDA format error (mode 


parity). 


See HDA 504 through 510 for additional theory. 
#1 


Mode wiring. 
(See diagram on this page.) 


#2 


#3 


Figure 1. Drive Voltage Chart 


A1C2 (A1T2) BO6(—) to A1K2D08(+) 
A1F2 (A1Q2) B11(+) to A1F2 (A102) DO8(—) 
A1C2 (A1T2) DO5(+) to A1K2D08(—) 
A1C2 (A1T2) DO6(—) to A1K2D08(+) 
A1C2 (A1T2) DO3(—) to A1K2D08(+) 


Maximum** 


—3.85 to —4.50 V PWR 255, A 
+ 5.76 to + 6.24 V PWR 260, A 
+12.0to+14.4 V PWR 240, A 
—12.0 to —14.4 V PWR 240,A 
—24.0 to —28.8 V PWR 250, A 


Use a digital voltmeter to check voltages. 
Use a scope to measure the ripple. See PWR 290 for the procedure. 


* % 


Trouble 
corrected 


Replace Cards 


A1F2(A1Q2) 
A1H2(A1N2) 


Trouble 
corrected 


Supply voltages as shown 
in Figure 1. Exit to the 
indicated page if incorrect. 


Use the diagram on this 
page and scope to check the 
following lines: 

1. +Native Fmt Mode 
2. +3330-11 Fmt Mode 
3. +3330-1 Fmt Mode 


Only one line should be active. 
Repair or replace as required. 


OOo 


Trouble 
corrected 


#9 No 
Maintenance procedure 
complete. A 
#4 HDA 990 


DC0300 2358324 441300 441303 441310 
3350 Seq. 1 of 1 Part No. 31 Mar 76 30 Jul 76 27 Jun 80 
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START 500 


C CC COCEE 


HDA 300 


HDA FMT ERROR (MODE PARITY) 


Mode Wiring (only one wired) 


Native Fmt Mode 


A1F2 (A1Q2) 
KFxxx (KQxxx) 


HDA 
SEQUENCING 


3330-11 Fmt Mode 


3330-1 Fmt Mode 


Test Point 


Line Name ALD 
No. 


1 + Native Fmt Mode KF110 (KQ110) A1F2 (A1Q2) S08 oO 
+3330-11 Fmt Mode KF120 (KQ120) A1F2 (A1Q2) GO8 
+3330-1 Fmt Mode KF120 (KQ120) A1F2 (A102) M08 


HDA 300 


HDA FMT ERROR (MODE PARITY) 


aint 


HDA format mode error. 


#1 


HDA 300 = KF1 20(KQ1 20) 
A jumper is required to 1 
| indicate which mode (3350 | 
((Native), 3330-1, or 3330-11) | 
the drive is to simulate. An 
lerror occurs if no mode is | 
jwired or if more than one | 
is wired. This is indicated | 
by a Format 1, Sense Byte 
[10 bit 1 being active. a 
#2 


INST 6 


Check the address jumper 
card to ensure that the 
failing drive address and 
the drive being worked on 
are the same device. 


#3 


Trouble 
corrected 


e Verify the microdiag- 
nostic disk is at the 
correct EC level. 

e =>.- Verify that the wires 

are tight and none are 

missing if any recent 

EC activity has 

occurred. 


#5 


Trouble 
corrected 


#6 No 


#13 


START 500 


DC0305 | 2358342 441300 | 441303 
3350 | Seq. 1 of 2 Part No. 31 Mar 76 | 30Jul 76 | . 
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Maintenance procedure 
complete. 


|The following cards were | 
{replaced on an FSI page: 
,A1F2(A1Q2) 

[A1H2(A1N2) __ 
#7 | 


Verify that the following 
cable connector pins are 
not bent or pushed in and 
that the connectors are 


seated properly: 
A1V2B02(D02) 
Repair or replace as 
required. 


#8 


Trouble 
corrected 


#9 
Possible Causes 


1. Bent or shorted board 

pins. 

Open board circuit. 

Open jumper wire. 

Noisy voltages due to: 

e Bad feed-through 
capacitors. 

@ Loose wires at the 
voltage distribution 
terminal boards. 

® Poor voltage 

regulation. 


Pun 


Trouble 
corrected 


No 


HDA 990 


Ground 


See INST 4 for 
correct wiring 


7 


a) 
ars 


HDA MODE PARITY CHECK 
~ A1F2 (A102) A1H 
KFxxx (KQxxx) Sindee anes Conn 
HDA A1V2 
SEQUENCING | ein 


3350 (Native) Mode 
3330-11 Fmt Mode 


3330-1 Fmt Mode 


RAS Latch 


Fmt Error MST Inbus Bit 0 


HDA MODE PARITY CHECK 


HDA 305 


NPL Inbus Bit 0 


HDA 305 


-MOTORATSPEED ERROR 


_ Jor replace as required. 


+24 Vdc 


K351(K361)relay is 


#37 


Replace 


K651(K661) relay 
See Note 1.) 


No . Trouble 
corrected 


Yes 


Use the diagram on HDA 
509 and scope to determine 
why K351(K361) is picked. 
It should not be picked in 

State 1 and State 5, Repair 


#18 
Trouble 
corrected 
#19 | No Maintenance procedure 
complete. 
#12 
HDA 990 A 


START 500 


Note 1: A7F2(A7Q2) can be damaged by a shorted diode 
across the relay coil of K651(K661) or K652(K662). Be- 
fore swapping relays with K651(K661) or K652(K662), 
check for a shorted diode on both the relays removed from, 
and installed into these positions. The resistance should be 
approximately 3 ohms in one direction and 50 ohms with 


the meter leads reversed. 


Note 2: When replacing A1C2(A1T2), A1C4(A1T4), 
A1D2(A1S2), A1D4(A1S4), or Pwr Amp P532(P534), 
the servo velocity gain must be adjusted. See ACC 800, 


Entry B for the procedure. 


3350 
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| DCO305 | 2358342 
| Seq.20f 2. Part No. | 


— 441300 | 441303 | 
| 31 Mar 76 | 30Jul 76 


MICRO 


HDA sequence in State 
1. Motor At Speed is 
active. 


#13 


Set the drive Start/Stop 
switch to the Stop position 
and wait 15 seconds. 


#36 


| 


Drive motor should not be 
running. Visually check 

| drive-motor pulley for 
rotation. 


#14 


Drive motor 
turning 


#15 Yes 


Replace Cards 


A1F2(A1Q2) (See Note 1.) 
A1H2(A1N2) 
A1D4(A1S4) (See Note 2.) 


#16 


Trouble 
corrected 


#17 No 


Measure on Sequence 
Board B from TP16(TP14) 


(+) to frame ground (—) 
for +24 Vdc. 


#41 


| False Motor At Speed 
_ | signal. | 


#21 


Replace Card 


A1F2(A1Q2) (See Note 1.) 
| A1H2(A1N2) 
A1D4(A1S4) (See Note 2.) 


Trouble 
corrected 


#42 


A1F2(A102)U09 A) 
+ Motor At Speed A(B) for 
MST-1 level. 


#22 


HDA 318 


#23 Yes 


Use the diagram on HDA 


318 and scope to deter- A] 
mine why Motor At Speed 

is active. Repair or replace {HDA 318 
as required. 


#26 


Maintenance procedure 


complete. 


#43 


START 500 


A1F2(A102)J11 


for MST-1 level. 


#28 | Yes 
Replace Card 


A1H2(A1N2) | 


#29 


+HDA Status Bit 7 A(B) 


Trouble 
corrected 


#30 No 


HDA 990 


HDA 318 


Replace Cards | 


|} A1H2(A1N2) 
A1F2(A1Q2) (See Note 1.) 
A1D4(A1S4) (See Note 2.) 


#31 


Trouble 
corrected 


#32 | No. 
[Scope 


| Use the diagram on HDA 
318 and scope to deter- 
mine why there is a false | 
Motor At Speed error. | 


HDA 318 


Trouble 
corrected 


#34 No 


HDA 990 


Maintenance procedure 


complete. 


#35 


START 500 


MOTOR ATSPEEDERROR HDA310— 


MOTOR ATSPEEDERROR HHDA310— 


Te a ean center ar ee OR RETR EO eS PR eee 


een cticeeeenmemmntneinat ete ar nent Ln Sec nur A: antag tA Me aN eine ee ean eee 


CCC 


Cc ¢ ¢€ 


MOTOR AT SPEED ERROR 


3350 


Supply voltages as shown 
on HDA 313, Figure 1. 

Exit to the indicated page if 
incorrect. 


#13 


IThe State Sequence card | 
| returns the drive to State O | 
jon error, thus requiring 

that the Start/Stop switch 
be activated at least 3 

| times for the following | 
| procedures. 


#12 

Check at the AC Compart- 
ment for 208 Vac across 
J351(J361)-1, 2, and 3 by 
using the following proce- 
| dure: 


1. Set the Start/Stop 
switch to the Stop 
position. 

} 2. Unplug P351(P361). 

| 3. Attach a CE meter to 
the terminals to be 
measured. 

4. Set the Start/Stop 
switch to the Start 
position and take a 
reading. 

5. Set the Start/Stop 
switch to the Stop 
position and repeat 
Steps 3 and 4 for the 

next two pins. 


#34 | 
208 Vac — 
between each of 
the three pins _- 


#14 ‘ 
HDA 715 | Yes 


Drive Motor 
#15 
Trouble 
corrected 
#16 ©. sd Ng 
HDA 990 


DCO311 | 2358325 
Seq. 1 of 2 Part No. | 


© Copyright IBM Corporation 1976, 1977 


| 31 Mar 76 


No 


Trouble 
corrected 


#9 Yes 


Maintenance procedure 


complete. 


START 500 


On 50 Hz machines, see 
YAO020, YBO20, or 
YCO20 for voltage level. 


~ No 


HDA 312 


Yes 


Maintenance procedure 


\ complete. 


START 500 


441303 
30 Jul 76 | 


441300 


| 3 Oct 77 


[Replace cards | 
|A1F2(A1Q2)(See Note 1.) | 
(See Note 2.) 


A1D4(A1S4) 
A1C2(A1T2). 
|A1H2(A1N2) 


#6 


Trouble 
corrected 


#7 Yo 
CTL-1993 | No 
|Check _ 

Verify that the following 
icable connector pins are 
not bent or pushed in and 


‘that the connectors are 
seated properly: 


| A1A5(A1V5) 


| P635-2(P636-6) 

| P635-10(P636-7) 
-|Repair or replace as re- 

| quired. 


#8 


441308 
18 Aug 78 | 


441307 


A. Yes 


HDA 313 


| The drive motor has a manu- | 
lally resettable thermal (See 
Note 5 for 50Hz machines). | 
Tripped thermals are diffi- 
cult to recognize. To verify | 
jif thermal is tripped, remove 
|P351(P361) and check across; 
plug connectors 1,2,3 (on | 
| the motor side of the plug) | 
with ohmmeter. If continu- 
lity is missing (greater than | 
15 ohms) across all three, the | 
| thermal! is tripped. 


Motor 
thermal 
tripped | 


No 


#117 T Yes 
Reset thermal and initiate 


another Ready cycle. 
|Restore ac power. 


#17 


Thermal 
retrips 


#18 [ No 


_—— eames am <« D oe SO SC 


lOverheated motor problem “| 
| may re-occur. (See Notes 3 { 


[OEY ati st assets J 


{ Maintenance procedure 
(complete. | 


ot 
fx, 2 = 


START 500 


#22 


Yes | 


Check the motor drive brake 
jusing the procedure on HDA 
720 and return here if pro- 
blem is not resolved. (Also 
for 50Hz machines, see Notes 
INotes 3 and 4.) 


HDA 720 and Return 


y 


Verify that the following 
cable connector pins are 
{not bent or pushed in and 

that the connectors are 
|seated properly: 

P351 (P361) 

Repair or replace as re- 
quired. 


Trouble 
corrected 


-Maintenance procedure 
\ complete. 


START 500 


HDA 312 


ae pi aos aki, fae sme 
aN % NX bs : Bane fin WERK 
. . 7 aN, i ‘ 
” ve 6 s a eg 4 : 
sie 7 a ste : Be oO eed 


HDA 311 


piscemres 


MOTOR AT SPEED ERROR 


Notes: 


1. AlF'2(A1Q2) can be damaged by a shorted diode across 
the relay coil of K651(K661) or K652(K662). Before 
swapping relays with K651(K661) or K652(K662), check 
for a shorted diode on both the relays removed from, and 
installed into these positions. The resistance should be 
approximately 3 ohms in one direction and 50 ohms with 
the meter leads reversed. 


2. When replacing AIC2(A1T2), A1C4(A1T4), AID2(A1S2), 
AID4(A1S4), or Pwr Amp P532(P534), the servo velocity 
gain inust be adjusted. See ACC 800, Entry B for the pro- 
cedure. 


3. On 50 Hz machines wired for 380/440 Wye, a shorted 
drive motor filter capacitor can cause the motor thermal 
to trip. The capacitor is C351 or C532 for Drive A and 
C364 or C365 for Drive B. 


To check for a failing capacitor, use one of the following 
procedurees: 


a. Place the Start/Stop switch on the failing drive to the 
Stop position, then reset the motor thermal. A shorted 
capacitor will cause the thermal to trip again. 

b. Remove power from the drive by manually tripping 
CB230. Remove the cover from the AC Compartment 
and be sure to observe the safety precautions 
(Dangerous Voltages). Locate TB351/TB361. Discon- 
nect one end of the capacitor between screws 4 and & 
or 2 and 7 and check for continuity. Replace the 
capacitor if defective. | | 


4. On 50 Hz machines, if a replacement drive motor or capac- 
itor is not available for immediate installation, turn off the 
main line ac power (CB230). Reset the failing motor thermal 
and unplug the drive motor cable. Turn on the ac power 
and place the non-failing drive online. 

AC power to both drives must be off during motor replace- 


ment unless the thermal switch for the failing drive is by- 
passed | 


5. On 50 Hz machines, disregard the contiunity check. The 
thermal causes a circuit protector, external to the motor, 
to open. See YA020 (YB020) for the thermal and YA 
049 (YB049) for the circuit protector. Aux points for 
the circuit protector are shown on YA055 (YBO55). 


MOTOR ATSPEEDERROR HDA 311 


ee cn penbrnecroy SP EY onmme. cio inebentwetin br scime im testo Fant orem - - 


sph Dida Soot ea ee a 


write l a as apie Ee Spee. ee ei tiecn, febseres autecs Be te ee ey ee: 


YA081 
YBO20 
Suspect that the ac voltage | 


is missing through 


K351(K361) contacts. Use 


YBO20 to determine the 
| cause of the failure. 


#30 


Trouble 


No  - 
See corrected 


#31 | Yes 


HDA 990 


MOTOR AT SPEED ERROR 


Yes Both 
. drives in module 
fail : 
#28 No 
_ Yes 50 Hz 


machine 


YA071(YA081) 
YBO71(YB081) 


| No 


1. P637-4(P637-5) for 
loose or pushed in 
pins. 

2. CP351(CP361) Aux 

| points. 


| ¥B071(YB081) 


1: P637-4(P637- 5) for 
loose or pushed in 


#6 pins. 


Trouble 
corrected 


LOC 12 | 
| 
K351(K361) relay - 


#7 


Trouble 
corrected 


#5 | No 
| -YB020 


Suspect that a line is open 
between K351 (K361) 
contacts and the drive 


motor. Use YB020 to 
determine the cause of the 
error. 


#8 


Yes Trouble 


corrected 


Maintenance procedure #9 | No 


complete. 


a) HDA 990 


START 500 


‘YA071(YA081) | 


Yes S 


HDA 311 


f Drive-motor relays 
inactive. — 


co 
‘ 


¥ gt 
“3,8 


[at F2(A1Q2) can be dam- | 
pages by a shorted diode 
across the relay coil of | 
IK651(K661) or —. 
|K652(K662). Before swaps 
[Ping relays with | 
K651(K661)-or 
| K652(K662), check for a 
| shorted diode on both the | 
relays removed from, and | 
installed into these posi- l 
tions. The resistance 


should be approximately 3 | 


ohms in one direction and | 
50 ohms with the meter | 
leads reversed. _ _ J 


#27 


HDA 509 
LOC 14 


Measure from TP16(TP14) 
(+) to frame ground (—) 
for +24 V on Sequence 
Board B while starting 
another Ready sequence 
by setting the Start/Stop 
switch to the Stop posi- 
tion, waiting 15 seconds, 
| then back to the Start 
position. 


HDA 509 No 
LOC 4, | 
LOC 14 


Measure from TP5(TP10) 
(+) to frame ground (—) 


i for 0 volts on Sequence 


Board B while starting 
| another Ready sequence 


by setting the Start/Stop 

| switch to the Stop posi- 
tion, waiting 15 seconds, 
then back to the Start 
position. 


#11 


| Use ALD page YA020 or 


0 Volts bal 

#12 eae see 

| [HDA sequence piepiom: “| 

Yes , | 
LOC 4, ee 
— Scope 
Replace Sc.” eon 
K651(K661) relay Trigger 
Slope (—) 
a Ch 1 only 
Ch 1A1 F2(A102)U13. 


Trouble vee 


corrected 


— Drive Motor On 
Relay A(B) 
volts/div 0.2 
probe x10 


HDA 
318 


#23 


YB0O20 and MIM pages 
HDA 508 through HDA 
510 to determine why the 
drive motor is not turning. 


Use the diagram and se- 
quence chart on HDA 
318 to determine why 
Drive Motor On Relay 
A(B) is not active. Repair 
or replace as required. 


_ Trouble 
corrected 


#24 


Trouble 
corrected 


Yes 
#16 | No 


Ww) oY 
HDA 990 | = 


HDA 990 


Maintenance procedure 


complete. 


START 500 


#26 


Notes: 


1. AlF2(A1Q2) can be damaged by a shorted diode across 
the relay coil of K651(K661) or K652(K662). Before 
swapping relays with K651(K661 ) or K652(K662), check 
for a shorted diode on both the relays removed from, and 
installed into these positions. The resistance should be 
approximately 3 ohms in one direction and 50 ohms with 
the meter leads reversed. 


2. When replacing AlC2(A1T2), AlC4(A1T4), AID2{A1S2), 
Al D4Al S4), or Pwr Amp P532(P534), the servo velocity 


gain must be adjusted. See ACC 800, Entry B for the pro- 
cedure. 


| 


_{ Maintenance procedure 


HDA 312 


MOTOR AT SPEED ERROR 


HDA 311 


Replace Cards 


|A1F2(A102)(See Note 1.) _ 
(See Note 2.) 


A1D4(A1S4) 
A1C2(A1T2) 
A1H2(A1N2) 


Trouble 
corrected _ 


Set the Start/Stop 
switch to the Stop 
position. 

2. Unplug P351(P361) 
from the the AC Com- 
partment. 

3. Place one end of a 
jumper on 
A1F2(A1Q2) DOQ. 

4. Set the Start/Stop 
switch to the Start 
position and within 2 
to 3 seconds place the 
loose end of the jump- 
er on any DO8 

(ground) pin. 


#36 Yes 


Maintenance procedur re 
complete. 


START 500 


Restore ac power and set 
the Start/Stop switch to 
the Start position. 


#30 


On 50 Hz machines, see 
YA020, YBO20, or 
YCO20 for voltage level. 


Measure across 


J351(J361) 1, 2, and 3 for 
208 Vac. 


#31 


208 Vac 
between each of 
the three pins 


No 


Use ALD page YAOZ20, | 
YBO20, or YCOQ20 to 

determine the cause of 
| the missing voltage. 


#32 
HDA 715_ 
Replace | 


#33 


Yes 


Trouble 
corrected | 


. complete. «#28 | No 
' HD 7 
START 500 nae 
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MOTOR AT SPEED 


MICRO 
HDA 110 


Lost Motor At Speed in 
State 6 (Ready state). 


Replace Cards 


—| A1D4(A1S4) 
A1F2(A1Q2) 
oma | ATH2(A1N2) 
4A1K2(A1L2) 


(See Note 2.) 


Trouble 
corrected 


Yes 


Maintenance procedure 
complete. 


Set the Start/Stop switch to 
the Stop position, then back 
to the Start position. 


START 500 


|Intermittent loss of Ready | 
[condition =F 


#7 


Figure 1. Drive Voltage Chart 


A1C2 (A1T2) BO6(—) to A1K2D08(+) 
A1F2 (A102) B11(+) to A1F2 (A102) DO8(—) 
A1C2 {(A1T2) DO5(+) to A1K2D08(—) 
A1C2 (A1T2) DO6(—) to A1K2D08(+) 
A1C2 (A1T2) DO3(—) to A1K2D08(+) 


* 


Use a digital voltmeter to check voltages. 
Use a scope to measure the ripple. See PWR 290 for the procedure. 


ae DC0313 | 2358326 
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“xe 


a x 
SEL 


—3,.85 to —4,50 V| 0.23 V p-p 
+5.76 to +6.24 V 
+12.0 to+14.4V 

—12.0 to -14.4 V 

—24.0 to —28.8 V 


Verify that the following 
cable connector pins are 
not bent or pushed in and 
that the connectors are 
seated properly: 
A1A5(V5)B13 


P351(P361) 
P632-12(P630-6) 
P635-3(P636-5) 
P637-4(P637-5) 


Repair or replace as 
required. 


#8 


Exit to brake checkout 
procedure on HDA 720. 

Return here if problem is 
not corrected. | 


HDA 720 and Return 


Trouble 
corrected 


#10 


Maintenance procedure 
complete. 


START 500 


PWR 255, A 
PWR 260, A 
PWR 240, A 
PWR 240, A 
PWR 250, A 


441300 441303 441306 441310 
31 Mar 76 | 30Jul 76 1 Apr 77 27 Jun 80 


ACC 600 


Cable 
O1C(O1ID)A1TA3 


#12 


Trouble 
corrected 


Yes 


No . 
Replace ssid 


A1F2(A1Q2) 


(See Note 1.) 


A1H2(A1N2) 


No 


Trouble 
corrected 


Maintenance procedure 


complete. 


START 500 


#14 


Note 1: When replacing A1C2(A1T2), A1C4(A1T4), 
A1D2(A1S2), A1D4(A1S4), or Pwr Amp P532(P534), 
the servo velocity gain must be adjusted. See ACC 800, 
Entry B for the procedure. 


Note 2: When replacing A 1K2(A1L2), check the 
addressing jumpers. See INST 6. 


Yes 


Yes 


HDA 311 


MICRO HDA 202 
HDA 201 HDA 342 


Motor at Speed 


inactive. 


#18 


Supply voltages as shown in 
Figure 1. Exit to the indi- 
cated page if incorrect. 


#21 


Open the top cover of the 
failing drive to observe the 
top disk through the HDA 
housing. Set the Start/Stop 
switch to the Stop position, 
wait 15 seconds, then back 
to the Start position. 


#19 | 
#20 - 


Remove the trim panel and 


HDA 760 No 
check the drive belt tension 


#1 


5 
Belt 
O 
#16 « | No 


Replace 


Drive belt. (See HDA 760 
for the procedure.) 


#17 


Set the Start/Stop switch to 
the Stop position. Remove 
dc power to the Ai Board. 
1. Place one end of a 
jumper on 
A1D4(A1S4) DO7 
(+Motor At Speed), 

2. Restore dc power. 

3. Set the Start/Stop 
switch to the Start posi- 
tion. When the disk 

starts spinning, place 

the loose end of jump- 
er on any DO8 pin. 


#25 


Disk now 
spins continuously 


lThe jumper on the Al | 
#26 Yes | Board that activated the | 

| Motor At Speed line did | 
| |not result in the drive | 


[reaching the Ready state. | 


| The problem must be in 
ane inputs to Motor At 
Speed. | 


Mae, ee ee en 


#27 


— — —— —— — 


Remove the jumper from 
the board. Set the Start/Stop 
switch to the Stop position. 


ACC 600 i 


Trouble 
corrected 


Yes 


| Verify that the following 
cable connector pins are 
not bent or pushed in and 
that the connectors are 
seated properly: 
A1A5(V5)B13 
P351(P361) 
P632-12(P632-6) 
P635-3(P636-5) 
P637-4(P637-5) 


Repair or replace as 
required. 


Trouble 
corrected 


Maintenance procedure 
complete. 


HDA 314 


START 500 


MOTORATSPEED HDA 313 


~ MOTOR AT SPEED 


Maintenance procedure No 
complete. 


#14 


START 500 
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HDA 313 


Exit to the brake checkout 
procedure on HDA 720. 
Return here if trouble is 
not corrected. 


#18 


HDA 720 and Return i 


Yes 


Trouble 
corrected 


#19 


Replace 


Relays: _ 
K351(K361) 
K651(K662) (See Note.) 


#20 


No Trouble 


corrected 


Sweep 10 ms/div 
Trigger 


complete. 


Slope (+) | -< | #22 
-+Ch 1 only 
Ch 1 A1D4(A1S4)D07 | 
+ Motor At Speed | 
ia © START 500 


A(B) 
volts/div 0.1 HDA 318 


probe x10 
#15 
Use the scope procedure 
above and the sequence 
chart on HDA 3718 to deter- 
mine why Motor At Speed 
is not active, 


Trouble 
corrected 


HDA 990 


#21 | Maintenance procedure | 


MOTOR AT SPEED HDA 314 


Note: A7F2(A71Q2) can be damaged by a shorted diode 
across the relay coil of K651(K661) or K652(K662). 

Before swapping relays with K651(K661) or K652(K662), 
check for a shorted diode on both the relays removed from, — 
and installed into these positions. The resistance should be 
approximately 3 ohms in one direction and 50 ohms with 
the meter leads reversed. 


MOTORATSPEED HDA 314 


CCCCECEE 


MOTOR AT SPEED ERROR 


VCO pulses are applied to a counter to detect Motor At 
Speed. The counter is reset by sync pulses on the Servo 
Clock line. As the speed of the motor increases, the rate 
of VCO pulses increases. When the motor reaches 80% 
of speed (2880 rpm), the counter completes its count 
before being reset by the sync pulse on the Servo Clock 
line and the Motor At Speed line is activated. 


H 
The AGC Open line remains active until the motor th Sa 
reaches 3400 rpm to inhibit variation on the Motor At A1D4 (A1S4) 
Speed line. KD570 (KS570) 
VCO A(B) 
Timer Gate A(B) 
Servo Clock A(B) 
AGC Open A(B) 
Power On Reset A(B) 
Chart 


Line Line Name 


+VCO A(B) 


ee 


AGC Open A(B) 


+ 


+Timer Gate A(B) 
+Servo Clock A(B) 
— Drive Motor On Relay A(B) 


+Motor At Speed A(B) 


~ 


| 


HDA Status Bit 7 A(B) 
—Sense Status 3 (A)B 


HDA Status Bit 2 A(B) 


+ 


— Sense Status 1 A(B) 


| DCO315 | 2358327 441300 | 
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KD570 (KS570) 
KD570 (KS570) 
KD570 (KS570) 
KD570 (KS570) 
KF260 (KQ260) _ 
KD570 (KS570) 


KF240 (KQ240) 


—HDA Seq Complete A(B) TP KF260 (KQ260) 


CC CCOCECECEE 


A1F2 (A1Q2) 
KFxxx (KOQxxx) 


HDA 
SEQUENCING 


Sense Status 3 A(B) Initial Status Good A(B) hg 
Sense Status 1 A(B) HDA Status Bit 7 A(B) 
1 . 
“ Drive Motor Run A(B) HDA Status Bit 2 A(B) © 
HDA Seq CompleteA(B) TP 
B 
L* Drive Motor On Relav A(B) 
Ss Motor At Speed A(B) 


HDA 214 
HDA 221 


ALD Test Point 


A1D4 (A1S4) D13 
A1D4 (A1S4) B11 
A1D4 (A1S4) J13 


A1D4 (A1S4) G10 


A1F2 (A1Q2) U13 


A1D4 (A1S4) D0O7 


A1F2 (A1Q2) J11 


A1F2 (A102) BO4 


A1F2 (A1Q2) BO2 


A1F2 (A1Q2) DO4 


O| | | jejeje) | | 


A1F2 (A1Q2) S02 


MOTOR ATSPEEDERROR HDA 318 


K652 (K662) * 
YA071 (YA081) 


K651 (K661) * 
YA071 (YA081) 


+24 Vdc Lc! A(B) 
(See PWR 271) 


+24 Vdc Lcl A(B) 
(See PWR 271) 


* See HDA 508 through HDA 510 for 
HDA Sequence relay diagram, 
timing chart, and additional theory. 


” Src Pulses 
ee = —|, 
‘ ' 4 


MOTOR ATSPEEDERROR HDA 318 


AIR SWITCH FAILURE 


HDA 110 
MICRO 


Initiate another HDA Ready 
sequence, Set the Start/Stop 
switch to the Stop position, 
wait 15 seconds, then back 
to the Start position. 


Ready lamp 
turns on 


Note: When replacing A1C2(A1T2), A1C4(A1T4), 
A1D2(A1S2), A1D4(A1S4), or Pwr Amp P532(P534), 
the servo velocity gain must be adjusted. See ACC 800, 
Entry B for the procedure. 
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De 


Refer to diagram on = Visually check Air LED 
HDA 334 for circuit diagram. CR672(CR682) is on 


Intermittent problem. 


ee | 
J 


When replacing A1K2(A1L2), 
check the addressing jumpers. 
See INST 6. 


YAO71 
YBO7} 


HDA 334 


Verify that the following 
cable connector pins are 
not bent or pushed in and 
that the connectors are 
seated properly: 
A1A5(A1V5)B07 
P635-1 1 (P636-2) 


Repair or replace as 
required, 


Trouble Yes 


corrected 


HDA 990 


No 


AIR SWITCH FAILURE 


HDA 342 HDA 201 
MICRO HDA 202 


8 


Air switch 1s not active. 


Verify that the following 
cable connector pins are 
not bent or pushed in and 
that the connectors are 
seated properly: 
P634-19(P634-10) 
P634-7(P634-16) 


Repair or replace as 
required, 


LOC 4 


<> 


Y 


Trouble 
corrected 


es HDA 334 


With blower running, mea- 
sure P634-19(P634-10) (+) 
to frame ground (—) for 

+24 V, 


Replace Cards 


A1F2(A1Q2) 
A1K2(A1L2) 
A1H2(A1N2) 
A1D4(A1S4) 
A1C2(A1T2) 


(See Note.) . 


HDA 735 


$110(S111) Air switch. 
See HDA 735 for procedure. | 


Trouble No 
corrected 


Trouble 
corrected 


HDA 334 


Use the diagram on HDA 
334 to determine the cause 
of the missing voltage. 


Trouble 
corrected 


No 


Maintenance procedure 
complete. 


HDA 990 


START 500 


AIR SWITCH FAILURE 


HDA 330 


HDA 334 


Repair or replace as 
required: 
R675(R685) 
CR672(CR682) 
R674(R684) 


HDA 330 


AIRSWITCH FAILURE ae as acs Pe - an sutrcrranune HDA 334 


A1F2 (A1Q2) . 
KFxxx (KOxxx) 


SEQUENCING | HDA Status Bit 3 A(B) 


Sel Sense Status 1_ | | (Sense Status 1) 


YA071 (YA081) 
Air RAS Latch !HDA Status Bit 5 A(B) 


YB071 (YB081) 


Ge eS et _ _ ~ | ee (A1V5) Sel Sense Status 3 — — — —4(Sense Status 3 , 
| | | | | Air Switch 
el om ee on ‘pet ne Saw RS vars @] 0 [Pavsnona 
! ee fe. Snes oo 634- N/C : ° = | 
Tectia, / On A(B) a 
+24 Vdc Lel A(B) $-—P>—-_, 
N/O 
| Air Switch 
| $110 (S111) 
Air 


| LED 
CR672 | 
+24 Vdc Lcl Return (CR682) HDA 214 
| | HDA 221 


Blower Motor YA020 or YB020 } | | 
| (Note 1) Note 1: All components are located in the primary enclosure 


= | except motors. 
ao 
; : 
TB231 , Blower aber cial | | Note 2: Motors are capable of operating with 200, 208, or 
! 230 Vac. 
$a —-¢ 1 

K201 yu 9 ; 

YA010 J Module oB — % | ! 

K331 1|B2 cI ¢ -— 

YB010 } Module ® : : 

(Note 2) 


YA020 


+24 V Air Sw On A(B) -1KF100 (KQ100) A1F2 (A102) S10 
~1KF100 (KQ100) |A1F2 (A102) $11 


3350 
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AIR SWITCH FAILURE HDA 334 


| © Copyright IBM Corporation 1976 = - 


Wy aw “ae a ep ‘ey ; oF oe ee 


[State 0. 


INVALID STATUS ERROR 


A logic sequence of events happens during each Ready 
cycle from State 0 to State 6 (see HDA 500). If there is 
a loss of air pressure, Motor At Speed, or a Fmt error 
(Mode Parity), the error is recognized and the sequence 
returns to State 0 and sets the appropriate indicators. 
The exception is State 1, which stops the sequence and 
waits for a reset. 


A 15-Second Timer is used to indicate excessive time in 
reaching Motor At Speed. 


If the sequence stops in any states other than 0 or 1, 
an invalid error condition results. 


Note 1: When replacing A1C2(A1T2), A1C4(A1T4) 
A1D2(A1S2), AlD4(A1S4), or Pwr Amp P532(P534), 
the servo velocity gain must be adjusted. See ACC 800, 
Entry B for the procedure. 


Note 2: When replacing A1K2(A1L2), check the 
addressing jumpers. See INST 6. 


No 
OPER 101 a 
The sequence stopped in 2 
State 0. Bits 1,2, and 3 #3 Yes 
should be off, indicating OPER 101 


pState_ 0. = 
#4 
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[An error occurred while in | 
#1 j State 6. Bits 1,2, and 3 
should be off, indicating 


( ¢ € CC € 


MICRO 


MICRO 10 
MICFL 710 


Run routine BA a second 
time and record the Error 
Message Bytes. 


#5 


Replace Cards 


A1F2(A1Q2) 
A1H2(A1N2) 
A1G2(A1P2) 
A1D4(A1S4) (See Note 1.) 
A1K2(A1L2) (See Note 2.) 


#6 


Yes 


Trouble 
corrected 


#7 
Check 
Supply voltages as shown 


in Figure 1. Exit to the 
indicated page if incorrect. | 


#8 


Trouble 
corrected 


#9 No 


Analyze Error Message 
Byte 3 (Sense Status 2) for #2 


active bits. | yy 
10 | 


# 
No Bit 4 Yes 
on 


Maintenance procedure 
complete. 


START 500 


INVALID STATUSERROR HDA 340 


Error Message Byte 3 
(Sense Status 2) 


HDA Mode Parity (Fmt error) 
HDA 4 Latch 

HDA 2 Latch 

HDA 1 Latch 

HDA Sequence Check 

Inhibit HDA Recycle 


A1K2 (A1L2) 
KKxxx (KLxxx) 


COMMAND _ | 
DECODE 


Sense Status 2 


A1F2 (A1Q2) 
KFxxx (KOxxx) 


HDA 
SEQUENCING 


Bus In Bits O—7 (Error Message Byte 3) 


Odd Physical Track 


Figure 1. Drive Voltage Chart 


’ xe 


A1C2 (A1T2) BO6(—) to A1K2D08(+) —3.85 to —4.50 V PWR 255, A 


A1F2 (A1Q2) B11(+) to A1F2 (A102) DO8(—) | +5.76 to + 6.24 V PWR 260, A 
A1C2 (A1T2) DO5(+) to A1K2D08(—) +12.0 to+ 14.4 V PWR 240, A 
A1C2 (A1T2) DO6(—) to A1K2D08(+) —12.0 to —14.4 V PWR 240, A 
A1C2 (A1T2) D03(—) to A1K2D08(+) —24.0 to —28.8 V PWR 250, A 


Use a digital voltmeter to check voltages. | 
Use a scope to measure the ripple. See PWR 290 for the procedure. 


% % 


Yes 

OPER 101 ee cess 

Tan error occurred while in 1 me 

State 3. Bits 1,2, and 3 

eaid be off, indicating | mre! OV 1 | 
[State 0. J Bit 3 should be on, indicat- 

. nee, os = ing an error in State 1. 

2 


HDA 342 


_ This stops the sequence in 
[State 1 waiting for a reset._| 


INVALID STATUSERROR HDA 340 


INVALID STATUS © 


OPER 101 


[Two additional bytes of “| 
data were stored by the 
microdiagnostic. Use 
Figure 1 to analyze the 

l Error Message Bytes. 


Error Message Byte 2 


Bits 2 or 3 on indicates the 
Ifunction is missing. ! 


ee Message Byte 4 | 
Bits 0,5, or 7 not on indi- 
cates the function is miss- | 
ing. 
Error Message Byte 3 | 
Bit 0 on indicates HDA 
| Mode Parity error mes- | 
sage. See Figure 1 on 
[R/W 340 to analyze Error =| 
Message Byte 3, bit 0. 


#4 


—— 


Yes 


Any bit 
in error 


#5 No 


Error occurred 
in States 
3or6 


Yes 


#6 No 


[Suspect Power On Reset 
J 


tine. 
#1 


Using the sequence chart 
on this page, set the 

Start/Stop switch to the 
Start position and scope 
Power on Reset. It should 
not be active. 


HDA Mode Parity 
(Fmt error) 


#9 No 


Air 
switch 
latched 


#9 | No 


Yes Drive Start 


switch inactive 


#10 No 


| Motor At Speed failure. ie 


Ps 


MICRO 10 | 


Loop routine BA and 
bypass errors: 

1. Load routine BA 
2. Enter 07,00 


Sweep 20 us/div 
Trigger 
Slope (—) 
A1F2(A10Q2)D03 
— Sense Status 2 
Ch 1 A1F2(A1Q2)J12 


+HDA Status Bit 4 


A(B) | 
volts/div 0.1 


probe x10 

Ch 2 A1F2(A1Q2)J07 
+HDA Status Bit 5 
A(B) 
volts/div 0.1 
probe x10 


HDA 300 #14 


isolate failing component 
and repair or replace as 


required. 
#15 


HDA 330 


Trouble 
corrected 


sn 


Yes 


A1K2 (A1L2) 
KKxxx (KLxxx) 


COMMAND 
DECODE 


Sense Status 1 
| Sense Status2___| 
Power On Reset 


A1F2 (A102) 


KF xxx (KOxxx) 


HDA 
SEQUENCING 


Bus In Bits O—7 


Chart 
Line Line Name ALO Test Point 


INVALIDSTATUS HDA 342 _ 
Figure 1. Microdiagnostic Error Message Bytes 2 and 4. 


Bus In | Error Message Byte 2 _—|_ Error Message Byte 4 
Bits (Sense Status 1) (Sense Status 3) 
0 | | 


Drive Start Switch 
Motor At Speed Latched 
Air Switch Latched 


Air Switch 


Motor At Speed 


| Error Message Byte 3 | 
(Sense Status 2) : 
0 HDA Mode Parity (Fmt error) 
HDA 4 Latch 
HDA 2 Latch 
HDA 1 Latch 


HDA Sequence Check 
Inhibit HDA Recycle 


Odd Physical Track 


Legend: C——) Inactive 
aummms Active level 
Tolerance 


No ae 

#2 a i HDA 360 

Maintenance procedure ~ Sense Status 2 A1F2 (A1Q2) DO3 A) 
Trouble No 
corrected . sae | 
‘ 7 rmoonnear reno — for wan es 
HDA 313 
| Drive A No 
Ta [rwoasausereas — (erawwano amwcane [@{S*~sS~—CS~SSSSS 
START 500 | 
it5 A(B KF240 (KQ240 A1F2 (A1Q2) JO7 
wn TO. OG [5 froninrisam ronan fonwenir [@[ 
ka ry cE 
HDA 201 | | 
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—invALipstatus HDA 342 — 


vn 
a, 


rae i ¢C ns ay or a Rertey Me flimn re 
( os Biase Cc C ¢( ; 


HDA SENSE STATUS CHECKOUT 


C 


CCC 


HDA SENSE STATUS CHECKOUT HDA 360 
HDA 210 
HDA 222 A1J4 (A1M4) 
HDA 342 


HDA Sense Status 
incorrect. 


MICRO 10 

MICRO 37 

MICFL 510 

Microdiagnostic 
Load routine B4 
Enter 10, 
83,10,8F,83, 
8F,43,8F,23, 
8F,13,00,00, 


10 ps/div 


Slope (+) 
Chi only 


Ch1 A1F2(A1Q2)P05 
+ Selected A(B) 
voits/div 0.1 
probe x10 

Ch2 A1F2(A10Q2)D04 
— Sense Status 1 
voits/div 0.1 
probe x10 

Ch2 A1F2(A1Q2)D03 
~— Sense Status 2 
voits/div 0.1 
probe x10 

Ch2 A1F2(A102)B04 
— Sense Status 3 
voits/div 0.1 
probe x10 

Ch2 A1E2(A1R2)S12 
— Sense Status 4 
voits/div 0.1 
probe x10 


#3 


o 09 08 OO @O 


Parameter definitions: 
83,102 Select CE drive. 
8F,83 = Sense Status 1. 
8F,432 Sense Status 2. 
8F,232 Sense Status 3. 
8F,13=2Sense Status 4. 


#5 


See OPER 101 for defini- 
tions of bit positions. 


A1K2(A1L2) 
A1F2(A1Q2) 
A1E2(A1R2) 
A1J4(A1M4) 
A1H2(A1N2) 


#6 


Trouble 
corrected 


When replacing 


INST 6. 


No 


A1K2(A1L2), check the 
addressing jumpers. See 


KJxxx (IKMxxx) 
SECTOR 
COMPARE 


A1F2 (A1Q2) 


Selected A(B) KFxxx (KOxxx) 


1HDA 
SEQUENCING 


A1K2 (A1L2) 
KKxxx (KLxxx) 


Device Bus In 


A1E2 (A1R2) 
KExxx (KRxxx) 


Legend: C— Inactive 
que Active level 
Tolerance 


#7 
ue HDA 990 
No : 
re. KF130 (KQ130) A1F2 (A1Q2) POS 
: | a 
HDA 990 START 500 


| KF130(KQ130) =—- | A1F2 (A102) B04 


a 
Es KE160(KR160) ‘| |ATE2 (A1R2) $12 


OOO 
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HDA READY SEQUENCE THEORY 


The objectives of the HDA Ready sequence are to: 
e Start and bring the drive motor up to speed. 


e Allow only one drive motor at a time to start and 
come up to speed (see description on HDA 100). 


e Rezero Access. 


The output of the HDA State Sequence latches (HDA 1 
latch, HDA 2 latch, and HDA 4 latch) is fed to the State 
Decoder. The binary value of these latches is decoded as 
States 0 to 7. The Ready sequence steps from State 0 through 
State 1, State 3, State 2, to State 6 (Ready). 
HDA 504 


STATE 0 


Power On Reset is active 
and Start/Stop switch is 
in Start position. 


To advance from State 0 to State 1, the following lines 


must be in the indicated condition: ‘ 


@e +24 Vdc Dr Mtr A(B) Start is active (turns on Start 
latch) 
e HDA Sequence Ck Lth is inactive stents pale. 


e Inhibit HDA Recycle is inactive in previous 


drive 
e Power On Reset is inactive 


#2 Yes 
© State 0 is active | y 
Note: Relay K632 must be picked to activate +24 V #3 y, 
Start Sw On in Drive A. The +24 V Start Sw On Wz 
in Drive B is activated by both K632 and K652 y, 


being picked (see HDA 206). 


HDA 
Start Status good 


#4 Yes , 
Turn on HDA 1 Latch. ly 
bi . / 


4 


STATE 1 No 
Initial HDA Status 

To advance from State 1 to State 3, the following lines good 

must be in the indicated condition: — 

e 24 V Air Switch On is active oe = 


e One of the three Fmt (format) Mode lines is active 
#7 


e Fmt Error (Mode Parity) is inactive | eS 
e HDA Sequence Ck Lth is inactive 
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HDA Start Status consists 

of: 

@ Drive Start switch 
active 

e = Inhibit HDA Recycle is 
inactive 

e HDA Sequence Ck Lth 
is inactive 

e Control Reset is 

inactive 


Initial HDA Status good 

consists of: 

e 24V Air Switch On is 
active 

e Fmt Error (Mode 
Parity) is inactive 

e Motor At Speed is 
inactive 

e HDA Sequence Ck Lth 

is inactive 


#9 


Initial 
No Status bad and Stop 


sw or Check Reset_> 
and Selected : 


STATE 3 


To advance from State 3 to State 2, the following 
conditions must exist: | 


e Drive Motor Run is active 

e State 3 is active 

e@ 15-Second Timer ends. 

e HDA Sequence Ck Lth is inactive 


At completion of the 15-second timeout, the HDA sequence ~ 
checks the Motor At Speed line. If the motor is at speed, the 


HDA 1 latch is turned off, advancing the sequence from 


State 3 to State 2. If the motor is not at speed, the HDA 
Sequence Ck Lth and Inhibit HDA Recycle latch are turned 
on and the sequence returns to State 0. An active HDA 
Sequence Ck Lth activates Sequence Complete, allowing the 
next drive in the string (with its Start/Stop switch in the 
Start position) to sequence to Ready. 


STATE 2 


To advance from State 2 to State 6, the Rezero Access 


operation must be completed. Access Complete turns on 


the HDA 4 latch advancing the HDA sequence from 
State 2 to State 6 (Ready). 


STATE 6 (Ready) 


HDA READY SEQUENCE THEORY 


HDA 500 


a 


Drive Motor Run (HDA 2 
Latch) does the following: 
r Starts 15-Second 
Timer 
e Resets: 
Any bad status in 
RAS Register. 


Carriage Go Home 
Complete latch, if 
on. 

e = Activates Motor At 

| Speed line 

e Releases Brake 

e Picks K651 (K661). 

e K351 (K361) picks, 
and drive motor starts 
turning. 


#13 This blocks any other drive 


; : , m motor from starting until 
nr tag (sftet 30 to 300 -- -|either Motor At Speed 


#14 becomes active or a 


— Sequence Check occurs. 


15-second timeout | 


#15 Yes 


Motor At Speed becomes | 
active within the 15- 
second timeout. 


#16 


No 
Motor is at speed 


~ | Turn on HDA Sequence Ck 
Yes | Lth. 


Turn off HDA 1 Latch, #23 


#1 


7 
#18 


Rezero signal is sent to 
servo. 


Set Carriage Go 

Home. 

e §6=>.- Set Inhibit Recycle if 
run status is bad. 

Load RAS latch. 


#24 
Return to State 0. 
#25 


i. Q 
Turn on HDA 4 Latch. 


#21 


HDA 504 


HDA READY SEQUENCE THEORY HDA 500° 


x © 


( 


C 


HDA READY SEQUENCE CHART | - Pea, seer Weare HDA READY SEQUENCE CHART HDA 502 


: gums Active level 
STATES Tolerance 


Line Line Name ALD Test Point 15S | 
No. fee i 


SO 
FF ea cca etc TP Sn 
States 0-1 
Bi ib I cde ican Oe Ss SS 
BS sciatica On oe i A 
= i ee 2 ee ee ee ee eee 
EA Siirossactsss A ci A A, A: A: SNORE: 
id I al iain coast A ccna Oe ee ST, 
2 ETE nnaw _emvonm —_oreoveave | | | |__| _+i| 
a a ee ee ee eee ee es 
a 
ee. eet e tsar | tereesianninpmepniel aniiintniancaneimmeniel 
ams) | 12 [insect Maee: amr es 
8 
Fe icetcmeacile wii e scence i a ne i i PC 7 
se ee ee 
EM Ed ccusstincsulblbosaenetmmnsrnctanicnnliciest 
cans] [7 [rennanam — feamsa ferns [PPP 
w froneamaae —esonare —femwonon [ff | 
Ms a 
rm fsswenonmrancom froma [ f | P| 
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HDA STOP SEQUENCE —. 


The objectives of the HDA Stop sequence are to have: 
the: 


e Ready lamp turned off 

e Carriage moved to Home position 

e Motor stopped | co 
e HDA sequence advanced to State 0 


The output of the HDA State Sequence latches (HDA 1 
latch, HDA 2 latch, and HDA 4 latch) is fed to the 


- State Decoder. The binary value of these latches is 
decoded as States 0 to 7. | 


The Stop sequence steps from State 6 (Ready) through 
State 7, State 5, State 4, to State 0. 


STATE 6 


The HDA sequence advances from State 6 to State 7 
when either the Start/Stop switch is placed in the Stop 
position or the Run Status is bad. The Inhibit HDA Seq 
line blocks the changing of states when Selected and Set 
Read/Write are active, or the HDA is busy. 


STATE 7 


The HDA checks the Run Status and sends Carriage Go 
Home to the servo. If Run Status is bad, the Inhibit HDA 
Recycle latch is set, signaling an HDA sequence error to 

the system. Run Timer Gated is activated by Carriage 
Go Home. Within 220 ms, Access Timeout is activated 
generating Go Home Complete. HDA Sequence 2 Latch _ 
is turned off, advancing the HDA sequence from State 7 
to State 5. Carriage Go Home is reset in State 3 of the 
next HDA load sequence. 


441300 
| 31 Mar 76 


3350 | 


Set Carriage Go Home 
signal sent to servo. 


No 


HDA 500 


AL 


The following status is set 
in RAS register: 
@ Condition of 
Motor At Speed 
@ Condition of 24 V Air 
Sw On 
@ Condition of Fmt Error 
latch 


‘Drive Start/Stop switch 
in Stop position or Run | ‘Y 
tatus bad. jf Sf 


#1 “a 


Run Status 
bad 


Inhibit HDA Seq > 


Inhibit HDA Sequence is 
active if the drive is either: 
e Selected and Set 
Read/Write is active. 
e Selected and drive is 


busy. 
#8 
- | Ready lamp turns off 
#4 #9 


Run Status 
bad in State 
3o0r6 . 


Yes 
#10 


Set Carriage Go Home 
inhibit Recycle, and load 
RAS latch. 


Drop K652(K662). 


STATE 5 


The ne actions occur as the HDA sequence enters 
State 5 


e The 15-Second Timer starts. 
e The Drive Motor Run line becomes inactive. 
e The brake solenoid de-engerizes. 


At completion of the 15-second timeout, the HDA 
sequence is set to State 4. 


STATE 4 


To advance from State 4 to State 0, the End 15-Second Timer 
line must be inactive. 


The 15-Second Timer was started in State 5. The End 

15 Sec Delay becoming inactive and the State 4 lines reset 
the HDA 4 latch, advancing the HDA sequence from State 
4 to State 0. 


STATE 0 


HDA 504 


HDA STOP SEQUENCE THEORY 


Carriage Go Home 
~ complete 


#12. , 
Yes 


{Turn off HDA 2 Latch. 


Entering State 5: 
e-_ Starts 15-Second 
Timer. 
e Drive Motor Run 
signal becomes inactive. 
e Drops K351(K361) 
K651(K661) 
Energizes brake. 


Motor At Speed becomes 
- ~ |inactive during 15-second 


a | timeout. 


#19 


15-second timeout 
complete 


[Turn off HDA 1 Latch. _| 


#18 


End 
15-Second Timer 
reset 
| | Yes 
Turn off HDA 4 Latch. | 
#19 | 
Turn off nee Sequence Ck 
Lth if on. 


#20. 


HDA 500 


HDA 504 


HDA STOP SEQUENCE THEORY | 


7 the wh rere, pee i sated 
rom ¢ ( oe ( - ( ~ ( 
ii = a Bie Beis i= 


aa 


HDA STOP SEQUENCE CHART 7 HDA STOP SEQUENCE CHART HDA 506 


ALD Test Point 15 Seconds - 


+24 V Stop Sw On A(B) 
+HDA 1 Latch A(B) TP 
—Carriage Go Home A(B) | F150 (Ka150) | ATF2(A102)MO2_— 
salina 
ae 
picasa 
| 


N 


+HDA 4 Latch A(B) TP — kravoiKa2to) [at F2 (A1Q2) D11 
+HDA 2 Latch A(B) TP KF200 (KQ200) A1F2 (A1Q2) DOS 
—Go Home Complete A(B) KE120 (KR120) A1E2 (A1R2) J11 | 
+Motor At Speed KF130(KQ130) A1F2(A1Q2)U03 


— Start Timer A(B) KF180 (KQ180) A1F2 (A102) MOS 
K651(K661) Drive Motor Run YA071 (YAO81) TPS (TP10) | 


K351(K361) Drive Motor YA071 (YA081) TP16 (TP14) 
~15 Sec Delay A(B) KF180 (KQ180) A1F2 (A102) M04 


za 
~J ° 
or) 
& 
To) 
ond 
7) L 
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_A2 MODULE HDA RELAY SEQUENCE DIAGRAM 


A2 MODULE HDA RELAY SEQUENCE DIAGRAM HDA 508 
See HDA 510 fora description of relay operation. B2 MODU LE 
A2 MODULE | ae 
| a fee TP13 +24 V Poll T2,, 3631-7 
| | ° +24V 7. oll (Out) 
4 TP13 +24 V Poll (Out) T2 Poll (In) Bene eee | 
+24 V Poll (In) ee p Off ein | : 
oll (In M . : +24 V Dr Seq 
° | Jumper plug should CE Service | O7-——— Jumper plug should 
RECS YANO) CE Service } © On | be in last module \) Bypass Sw | | be in last module , Comp (Que) 
Bypass Sw l ONLY. apa Off ONLY. T1 | 
| xP Off (Note 3) is (Note 3) @) : 
® py On . 
. Next B2 
YB044 , Module 
anus +24 V BS Seq (A) +24 V Allow Start 
+24 V BS Seq (A) (See Note 1) “YBO044 


+24 V BS Seq (B) 


YA044 


+24 V BS Seq (Out 
+24 V BS Seq (B) (See Note 2) ut) 


+24 V BS 
Seq (Out) 


+24 V BS Seq (In) 
K602 (YB050) 


+24 V BS Seq (In) 
K602 (YA050) 


+24 V Drive 
Seq Comp (In) 5 0 
+24 V Drive Seq Comp (In) K603 (YB050) 
K603 (Y A050) 
: | keat | (Allow Start) 
. +24 V BS Seq Return e 
+24 V Seq BS Return TYB055) oe | ter | 


(Y A055) 


Test Point 


A1A5 D10 — 
A1V5 D10 
TPS 


ALD 


+24 Start Sw On A : 


cz 

ssc 
oe oC 
| K632 Start Drives 
ia 
i 


7,10 


Note 1: This line is active only when the DC Power switch 
is set to B— Drive Off (A— On). 


Note 2: This line is active only when the DC Power switch 
is set to A Drive Off (B— On). 


Note 3: This jumper plug functions in any module. If both 7 
71-T2 and T3-T4 are moved to any module other then 
the last, the drive motors and blower motors in the end 
modules sequence at the same time drawing excess current. 


K651 Dr Mtr Run (A) 


K652 HDA Seq Comp (A) 


ca K661 Dr Mtr Run (B) | 
10 K662 HDA Seq Comp (B) 
aes K361 Dr Mtr (B) : , 


Si el el El El El El Sl] El SIS 
oO oO oO ro) ro) ro) ro) ro) ro) oO oO 
© fo] © ~ ~ ~~ ol on ol © “ 

+ 

U0 

a 
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rts 


faa 
oe 


HDA RELAY SEQUENCE DIAGRAM 


See HDA 510 for description of relay operation. — 
DRIVE A (YA071) 


K651-4 | 
q 
Start/Stop Switch TP3 I | 
Start | 
+24 Vde Lel (A) | 
(See PWR 271) ~Se es rs 
Stop Z 
K632-2 | 
| 
| 
P633-6 | be 
62 ||| 
Dp ; | f 
| | CR671 | 
+24 Vdc Lel Return — | ii | 
(See PWR 271) | | 
DRIVE B (YA081) & 


K661-3 Start/Stop Switch 


ued Start 


+24 Vdc Lc! (B) 
(See PWR 271) 


P638-5 
O Stop 


P638-2 | 
| 


K652-4 | K632-3. | 9 Start 


P638-7 


O—->; 


Stop 


P638- 
+24 V Lcl (B2) man 


(See PWR 271) 


+ 24 V Lcl Return 
(See PWR 271) 


ee GR Se Ge ee ee ee ee ee SS Ee ee ee 
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HDA RELAY SEQUENCE DIAGRAM 


reoreerrce 


HDA 509 


A1F2 (A1Q2) 
KFxxx (KQOxxx) 


i , 
oa V Start Sw On A(B) | 
, : 
: 
, | 
| = 
+Motor At Speed A(B K652 
| otor At opee ( ) : i (HDA Seq Comp) 
| | | | | | Seq Comp | (See PWR 271) 
| | TP4 (TP 

Check Latch A(B) tre) 
| Drive Motor On Relay 
| (—Bit Latch 2) 

a | 
: +Motor At Speed A(B) | | | 
KD570(KS570) a F 
| i | (Dr Motor Run) 
Dr Motor |. +24 Vde Lel A(B)_, 
[ On Relay | | (See PWR 271) 

@ 

| TPS (TP10) 
| 


~ a A A A ST EN OE «DG EES GE EC | 


(K661-1) | 
| CP351(CP361) — 
TP16(TP14) Aux ( | (Dr Motor) 
+24 Vde Lel A(B) » | | | ) | __+24 V_Lel Return. ; 
(See PWR 271) | (See PWR 271) 
p637-4 | 
(P637-5) | 
K651-2 
(K661-2) i 


installed on 50 Hz 


machines only. 


| 
seeets cee cee tact 
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HDA RELAY SEQUENCE THEORY 


See HDA 508 and 3 09 for Relay diagram and sequence 
chart. HDA 500 through 506 contain the overall HDA 
Ready sequence and Stop sequence theory. 


Initial HDA Relay Sequence 


Relay K603 (String Power Sequence Complete) picks 


when de power is on in all modules of the string (Power 
Check LED off in all modules). 


K603-2 point passes the +24 V Poll (through each module) 
to the last module where a jumper between T1 and T2 makes 
+24 V Allow Start line active. The Allow Start line picks 
K631 (Allow Start) in each module on the string. K603-2 
also activates the line Drive Seq Comp. ; 


Drive Seq Comp picks K632 (Start Drives) in the first 

drive on the string. K632 picking in any module makes 

the +24 V Poll line inactive which drops K631 (Allow Start) 
in all modules. This is to keep all the following drives from 
sequencing until K633 (Dr Seq Comp) picks in the 
sequencing module. 


_ Drive A Sequencing (HDA 509) 


K632-2 N/O activates +24 V Start Sw On A to the 

A1F2 card (lights Start LED CR670). The HDA 

_ advances from State 0 through State 3 (see HDA 500 
through 502 for theory). K651 (Dr Motor Run) is picked 
when the HDA sequence enters State 3. K351 (Dr 

Motor A) is picked through K651 N/O points. 

Motor At Speed line is activated when the drive motor 
reaches 80% of speed and picks K652 (HDA Seq 


ae | 
TOLp). 


Note: K652 (HDA Seq Comp) can also be picked by the 
Start/Stop switch being in the Stop position (Stop LED 
CR671 being On) or by the HDA Sequence Ck Lth being 
active. This prevents Drive A from keeping the rest of the 
drives on the string from sequencing to Ready when either 
the Start/Stop switch is in the Stop position or an error 
occurs while the HDA is sequencing. 
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Drive B Sequencing (HDA 509) 


K632-3 N/O and K652-4 N/O activate +24 V Start Sw _ 
On B (with the Start/Stop switch in the Start position) to 
the A1Q2 card. The HDA sequence advances from State 
O through State 3 (see HDA 500 through 502 for theory). 
K661 (Dr Motor Run) is picked when the HDA sequence 
enters State 3. K361 (Dr Motor B) is picked through 
K661 N/O points. Motor At Speed line is activated when 
the drive motor reaches 80% of speed and picks K662 
(HDA Seq Comp). 


Note: K662 (HDA Seq Comp) can also be picked by 
the Start/Stop switch being in the Stop position (Stop 
LED CR681 being On) or by the HDA Sequence Ck 
Lth being active. This prevents Drive B from keeping 
the rest of the drives on the string from sequencing 
to Ready when either the Start/Stop switch is in the 
Stop position or an error occurs while the HDA is 
sequencing. 


Next Module Sequencing (HDA 508) 


In order to pass the sequence to the next module on the 
string, K633 (Dr Seq Comp) is picked through K652-3 
(HDA Seq Comp A) and K662-1 (HDA Seg Comp B) 
points. K633 picking drops K632 which re-activates the 
+24 V Poll line. The +24 V Poll line repicks K631 in all 
modules. K633-4 N/O passes Drive Seq Comp (In) to the 
next module on the string. This relay sequence is repeated 
in each module on the string. 


Note: K633 (Dr Seq Comp) is held after a module 
has completed to prevent K632 from repicking. K633 
is picked immediately through K612-3 N/O (+6 V 
Sense) points if dc power is not available to the Al 

logic board. 


a : \ i : “ ‘ . i ! | : i ! 
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HDA RELAY SEQUENCE THEORY 
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MECHANICAL REMOVALS AND ADJUSTMENT CONTENTS MECHANICAL REMOVALS AND ADJUSIMENE CONTENTS = HPA 700 


OPENING OF COVERS... . . . HDA705 HDA BELT REMOVAL AND 
REPLACEMENT ..... . .. . HDA 760 


HDA VOICE COIL CHECK, 
REMOVAL, AND REPLACEMENT . HDA 708 
FRONT TOP COVER LATCH 
REMOVAL AND ADJUSTMENT . . HDA770 
HDA REMOVAL AND 
REPLACEMENT ........ . HDA7I0 
TROUBLE NOT FOUND. ... . . HDA 990 


HDA CHECKOUT PROCEDURE 
(After Replacement) .. .. . . . HDA7II1 


HDA CARRIAGE BINDING 
CHECKOUT PROCEDURE. ... . HDA712 


HDA CABLE SWAP PROCEDURE. . HDA 713 


DRIVE MOTOR REMOVAL 
AND REPLACEMENT .... .. HDA7I5 


DRIVE MOTOR BRAKE REMOVAL, 
REPLACEMENT, AND CHECKOUT . HDA 720 


VOICE COIL MOTOR REMOVAL 
AND REPLACEMENT .... . . HDA725 


BLOWER ASSEMBLY REMOVAL 
AND REPLACEMENT .... . . HDA 730 


AIR SWITCH REMOVAL AND 
REPLACEMENT... .. . . . HDA735 


PREFILTER CHECK, | 
REMOVAL AND REPLACEMENT. . HDA 745 


SPINDLE GROUND STRAP 
REPLACEMENT .......- - HDA 750 
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MECHANICAL REMOVALS AND ADJUSTMENT CoNTENTS HDA 700_ 


Open the lower front covers EJ by inserting a ae. _ Ft a ee as whe | ae ae a . 7 | ‘: LY 
screwdriver below the latch 10) and lifting the latch. : | | | 
| | a EW Top Front —— 
~ Cover | ‘ 


TOP FRONT COVER 


1. Open the lower front covers [EJ using the 
--. procedure above. . | 


2. Open the top front cover J by inserting a 
screwdriver below the top cover latch handle : 
pushing the interposer hand release 4 toward the 7 

| oe the watamed — then lifting the top cover 7 7 Trim Panel 

Lower Front 

Covers 


10) Latch 


TRIM PANEL 
oe pa the top front cover EB using the procedure a : Pe Top Cover 
above. : | | | Latch Handle 


2. Remove the two screws from the trim panel and 
remove the panel. | 


Note: It may be necessary to remove the lower 
front cover before removing the trim panel. 


ie ak de, | | | | << 
LOWER REAR COVERS _ | Front 


Open the lower rear covers by inserting a screwdriver | 
below the latch [Ej and lifting the latch | Cover Lock 
oe | : ) _— | Interposer 


Interposer 


TOP REAR COVER | | | = cy Hand Release 
1. Open the lower rear covers | 


2. Loosen the top rear cover screw 6 and lift the top 
rear cover [q. 


Top Rear 
Cover 


6 | Screw (1) 


wm Lower Rear 
Covers 


8 | Latch 
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CCCEE 


VOICE COIL CHECK, REMOVAL, AND REPLACEMENT 


CHECKS 


Purpose 


This procedure describes the basic checks to determine if the 
voice coil should be replaced and the details for removal and 
replacement when it is necessary. 


A broken or damaged coil or flexure wire can cause the follow- 
ing failure symptoms. These symptoms are described in the 
1500 and 1600 Fault Symptom Codes. 


e@ Ready drops 

@ Ready does not come up 

e Overshoot Checks occur 

e Servo Off-Track errors occur 


Before proceeding with a voice coil removal and replacement, 
the following areas should be carefully checked: 


e Verify that the HDA carriage is not'binding (see HDA 712). 
e Verify that the servo gain is properly adjusted (see ACC 
800, Entry B). 

e Verify that the drive motor and brake are not vibrating 
excessively (see HDA 715 and 720). 

e Verify that the coil and flexure wires have an ohm reading 
of 4.0 to 4.6 ohms. Check this by raising the top of the 
rear cover (see HDA 705), unplugging the power amplifier 
cable to VCM terminal A and B and measuring with an 
ohmmeter. If the continuity (ohm reading) is within the 
range, replug the power amplifier cable and go to HDA 990. 
If the coil continuity is not within the range, remove and 
replace the voice coil using the procedure below. 

e Verify that VCM terminals A and B are tight. 


Bill of Material and Supplies 


The voice coil replacement package may be ordered from 
Mechanicsburg using B/M 2345225. It contains: 


A new voice coil 

Three stainless steel screws (4-40) 
Three aluminum washers 

Locquic Primert 

Loctite A Sealantt 

Torque screwdriver 

A bit (for the screwdriver) 
Lint-free tissues 


+ Trademark of Loctite Corporation. 


REMOVAL 


1. Perform Steps 1 through 15 of the HDA Removal procedure 
on HDA 710 to remove the HDA. The HDA should be 
placed on a flat unobstructed surface. Be sure that the 
carriage is pushed back and latched as instructed in Step 11 
of the removal procedure and observe the contamination 
instructions. 


2. Tip and support the HDA about 2 or 3 inches (25.4 to 


50.8 mm) with the coil end up. This keeps the carriage 
back into the HDA. Hold the carriage into the HDA when 
working on the coil. Maintain a clean atmosphere to pre- 
vent contaminating the open end of the HDA. 


3. Cover the exposed center hole and the space between the 


carrier struts with lint-free tissues. 


4. Loosen the clamp screw [(J that holds the end of the 


flexure wire to the flexure plate Ej. Slip the flexure wire 
out of the clamp. 


5. Loosen the three screws [FJ holding the coil to the carrier. 
The screws were originally installed with Loctite A Sealant, 
so they may be a little difficult to turn. Use the screwdriver 
bit which properly fits the heads of the screws. Remove 
and discard the screws and the three washers EJ. Remove 
the coil g by carefully slipping it off the strut without 
twisting or turning it. Do not allow the carrier to move 
back and forth. 


REPLACEMENT 


1. Clean off the Loctite particles that came out with the 
screws. Clean the outside diameter surface of the strut that 
will receive the new coil. Install the new coil. The fit may 
be loose or slightly tight.- In either case, carefully install the 
coil squarely and smoothly. Do not allow the coil to bind. 
Locate the coil so that the slot in the flexure support J 
straddles the top strut. The coil must be bottomed on the 
three strut shoulders. When handling and installing the coil, 
do not kink or sharply bend the flexure, especially at the 
support end. Allow the flexure to flex and bend naturally 
between the coil and flexure plate. Guide the end of the 
flexure into the flexure clamp 5 | until it bottoms, then 
tighten the clamp screw KJ. Check the continuity at 
VCM terminals A and B for 4.0 to 4.6 ohms. 


2. Completely coat the new screw threads with Locquic Primer. 


Lay the screws on a lint-free tissue with the heads down and 
allow them to dry for at least three minutes. | 
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VOICE COIL CHECK, REMOVAL, AND REPLACEMENT HDA 708 


. Hold one of the screws horizontally and apply one drop of 


Loctite A Sealant on the threads. Blot the screw im- 
mediately with a lint-free tissue to remove excess sealant. 

Fit the screw with a washer and insert it into one of the 
threaded holes in the strut. Tighten to 38 + 3 inch ounce 
(27.36 + 2.16 mm kgf) with the torque screwdriver. Do not 
undertighten or overtighten the screws. The sealant starts 
hardening immediately and is completely hard in 10 minutes. 


. Repeat Steps 2 and 3 with the other two screws. Check that 


all the screws are properly seated and that the washers are 
snug against the coil. 


. Check the coil continuity for 4.0 to 4.6 ohms at VCM 


terminals A and B. 


. Remove the lint-free tissues from around the strut and make 


sure that everything is clean around the open end of the HDA. 


. Install the HDA (see HDA 710). 
. Perform the HDA Checkout procedure (see HDA 711, Steps 


1, 2, 5, and 6), then go to START 500. 


1 Flexure Support 


2 Coil Screws (3) 


kK} Coil Washers (3) 


Z¥ coil 


8 | Flexure Plate 


VCM Terminals 
A and B 


VOICE COIL CHECK, REMOVAL, AND REPLACEMENT HDA 708 


Bee HDA REMOVAL AND REPLACEMENT PROCEDURE - - pe ot tae | ee HDA REMOVAL AND REPLACEMENT PROCEDURE HDA 709 


HDA 
Cables (2) 


Flexure Plate 


ict Air Manifold Seal 


Air Manifold i. 


HDA Clip (1) 
(Screw and washers 
in older machines) 


VCM Cable | 
Terminal A - Black 
Terminal B - White 


3 | Crash Stop 
Assembly 


Alignment 
Stud Hole 


co ~ 


VCM : 

Spindle 
Ground/Drive 
Belt Installation 


Bracket Assembly 


EQ HDA Front 
Alignment \ 
Brackets 


Belt Tension 
Spring 


Drive Belt 
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HDA REMOVAL AND REPLACEMENT PROCEUDRE © HDA 709 


HDA REMOVAL AND REPLACEMENT 


REMOVAL 


Caution: Before removing an HDA for replacement be sure 
that the customer data, if possible, is either copied or 
destroyed by the customer. 


See HDA 709 for keyed references. 


HDA Part Numbers 


Models AO2, BO2, and 
C02 — P/N 2758812 

Models A2F, B2F, and 
C2F — P/N 2758814 


Screw 2 | 10-32 x 0.375 inch long with lockwasher — 
P/N 234329; Washer RJ — P/N 23141 (See Step 9 of Removal 
procedure.) HDA Clip (Pj — P/N 2758497 


If ordering a new HDA for a 
machine that uses a screw instead 
of a clip JR, a clip must also be © 
ordered. 


To prevent contamination to the HDA while it is temporarily 
removed from the machine, obtain a plastic bag or other 
suitable container to cover it while it is removed from the 
machine. 


1. Set the CE Mode switch to position A (Drive A) or 
B (Drive B). 


2. Set the Drive DC Power switch (see LOC 4 or 14) to 
Off to remove the dc power from the drive being 
serviced. 


Note: The blower operates during this procedure. 


3. Open the top front cover and remove the trim panel 
(see HDA 705 for the procedure). 


4. Remove the belt tension spring 10) from the machine. 


Open the top rear cover (see HDA 705 for the 
procedure). 
6. Remove the crash stop assembly [Kj from the 
VCM: 
a. Insert the bobbin pushrod through the back of 
the VCM and thread it into the carrier. 


b. Loosen the two crash stop assembly screws. 
(The screws must be removed on older 
machines.) 


c. Turn the crash stop assembly clockwise 
90 degrees to uncouple from the carriage. 


d. Use the bobbin pushrod to push the carriage 
in as far as possible. 7 


e. Unscrew the bobbin pushrod and remove. 


f. Pull the crash stop assembly from the rear of 


Disconnect the two HDA cables 4 | from the rear 
of the HDA. 


Disconnect the VCM cable [Z by slipping the wires from 
Terminal A and Terminal B. 


Remove the one HDA clip (this may be a screw and 
washer in older machines). 


. Raise the top rear cover enough to give clearance to 


the flexure plate [EJ . Slide the HDA toward the 
front of the machine approximately 1/2 inch 

(1.27 cm). 

Note: The HDA may seal itself against the VCM and 
the two may be difficult to separate. 


. Insert the bobbin pushrod through the back of the 


VCM and push the carriage in as far as possible. 
This engages the carriage latch mechanism and 


_ prevents the carriage mechanism from moving while 


12. 
13. 


14. 
15. 


the HDA is out of the machine. Remove the bobbin 
pushrod. 


Slide the HDA forward and lift from the machine. 


Put the HDA on a flat unobstructed surface and 
place it in the plastic bag or other suitable container 
obtained earlier. 

Note: /f the HDA is shipped back to the plant, 

pack the HDA in the shipping container received with 
the replacement HDA. Include all documentation 
(EREP, AP1, PSA, PSB, PSC, Customer Symptoms ) 
associated with this replacement. 


Check the air manifold seal J for surface damage. 


Check the VCM alignment (see VCM replacement 
procedure, Step 1 on HDA 725). 


REPLACEMENT 


See HDA 709 for keyed references. 


I 


Raise the top rear cover enough to give clearance to 
the flexure plate. 


Note: Be sure the smooth side of the belt is against 

the HDA pulley. Place the belt on the belt installation 
bracket assembly EE} so that the HDA pulley sets inside 
the belt loop. Loop the other end of the belt around the 
drive motor pulley (be sure the motor remains positioned 
toward the front of the machine while replacing the 
HDA. 


Set the HDA in the machine aligning the rear 
alignment stud with the alignment hole and the 
HDA feet with the front alignment brackets 9 : 


ee 
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10. 


I]. 
12. 
13. 


Slide the HDA into place and install the HDA clip 
(this may be a screw and washer in older machines). 
Check the seating of the air manifold seal cs 


Ensure that the blower is operating. Ailow the blower 
to purge the HDA for a minimum of 15 seconds before 
proceeding. 


Re-install the crash stop assembly 

a. Turn the crash stop assembly 90 degrees from its 
coupled position and slowly insert it into the back 
of the VCM. 

b. When the back of the crash stop assembly is flush 
with the VCM, rotate the crash stop assembly 
90 degrees counterclockwise to couple it with the 
carriage. If the crash stop assembly cannot be 
rotated, insert the bobbin pushrod through the 
back of the VCM and thread it into the carrier. 
Pull the carriage toward the back of the machine 
just enough to allow the crash stop assembly to 
be rotated 90 degrees. 

c. Tighten the crash stop assembly screws. 


Install the belt tension spring and check that the drive 
belt is in place. 


Reconnect the HDA and VCM cables. 


_ Caution: When restoring power, do not turn the Drive 


DC Power switch past the Both Drives On position. 
If the other drive in the module is online, verify that 


_ it is still Ready after power is restored. 


Bring HDA to Ready condition. 


Install back panel jumper between: 
C4D09 (T4D09) and ground 
to put servo in zero mode. 


Check for carriage binding by inserting the bobbin 
pushrod into the back of the VCM and threading it 
into the coupler. Move the carriage between the | 
outer and inner stops with the pushrod. If resistance - 
or binding is felt (over 100 grams), use the procedure 
on HDA 712 to correct the problem. Return here 
and continue once the trouble is corrected. 


Remove the bobbin pushrod and jumper. 
Press Attention button to bring HDA to Ready. 


Install trim panel, restore power and exit to the HDA 
Checkout procedure on HDA 711. 


HDA REMOVAL AND REPLACEMENT | HDA 7 I 0 


HDA REMOVAL AND.REPLACEMENT HDA 710 
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_ HDA CHECKOUT PROCEDURE 


BASIC CHECKOUT (ALL HDAs) 


I. slaees ae Pies Rae aibee Reacioal ie os must be initialized by the customer using one of the 
a ia following initialization utilities: 
installation of the HDA. Verify that the drive belt is os oe 
_ installed correctly with the smooth side of the belt IEH DASDR 
against the pulley, the HDA cables are plugged into the INTDK 
correct connectors, the Drive DC Power switch is in the ICKDSF 
Both Drives On position, and the CE Service Bypass ICLDSF 
switch is in the Off position. | If the HDA e be iaiialved EREP and exit t 
cee - e cannot be initialized, run and exit to 
If still unable to bring the drive to a Ready condition START 100 with the error data. 
after rechecking the installation, exit to HDA 110, | | 
Entry C, then return here when the problem is 11. The HDA checkout procedure is complete. Exit to 
corrected. START 500. 
2. Allow the HDA to stabilize by running for 2 minutes 
before continuing with the checkout procedure. If a new COMPATIBILITY MODE 
eee has been enat ae oe i pan HDA 1. Move the mode jumper to place the device in 3330-1 or 
as DEI Ue Stee Det ori pte ps. and Sale ren 3330-11 Mode. See Figure 1 for jumper location. 
| exit to START 500. Remove dc power from the drive before removing or 
3. If the drive is in 3330 Compatibility Mode, change the installing the jumper. 
mode to 3350 Mode by moving the jumper. See F igure I 2. Run microdiagnostic routine B2 to format the CE 
oe location. bie power from the drive cylinder. If errors occur, exit to the MICRO section and 
_ before removing or installing the jumpers. follow the instructions under the first failing Error Code. 
4. Adjust the servo gain using the procedure on ACC 800, 3. The HDA must be formatted by the customer using one 
Entry a here and continue when the procedure of the following initialization utilities: 
is complete. IBC DSADI 
5. Run the linked series of microdiagnostic routines Al IEH DASDR 
through BB. Start with routine Al. If errors occur, exit ICKDSF 
to the MICRO section and follow the instructions under ICLDSF 
the first failing Error Code. If the HDA cannot be initialized, run EREP and exit to 
6. Run microdiagnostic routines B1, B2, and AB. If errors START 100 with the error data. 
occur, exit to the MICRO section and follow the 4. Run OLT T3350PSA (for running instructions see OLT 
instructions under the first failing Error Code. section). If the OLT does not run error free, use OL 
7. If attached to 3830-2 or ISC, load the Fault Symptom Sec oni toner ermine the Cause Ohne cron 
Code Generator by replacing the functional micro- 5. The HDA checkout procedure is complete. Exit to 
program disk and entering ‘30’ with the Data Entry START 500. 
switches. | 
8. Put the drive online and run T3350 PSC in default mode Figure 1. Mode Jumper Location 
to build SD (skip displacement) Directory (for running 
instructions see OLT section). If SD Directory already | Made: | dumnper Useation Geant) | 
exists (PSC message) it is not necessary to rewrite it. | Jumper Location (See Note) 
9. If the drive is to be operated in 3330 Compatibility 3350 AiF2 (A102) S08 to U08 


Mode, go to Compatibility Mode, on this page, and 
continue. Otherwise, continue with Step 10. 


10. 


3330-1 A1F2 (A102) M08 to P08 
3330-11 | A1F2 (A102) G08 to J08 


Run OLT 3350PSA (for running instructions see OLT | 
section). If the OLT does not run error free, the HDA 


- HpAcHEcKouTpRocepurRE HDA711 © 


Note: Only one jumper should be installed per drive. 
Remove dc power from the drive before removing or 
installing the jumper. 
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‘HDA CHECKOUT PRoceDURE HDA 711 


HDA CARRIAGE BINDING CHECKOUT PROCEDURE 


CARRIAGE CHECKOUT FOR BINDING: 


1. 


Ensure that the blower is running before continuing 
with this procedure. If the blower is not running, 
use ALD page YBO020 to isolate the trouble before 
returning here. 


Bring HDA to Ready condition then install a 
jumper C4D09 (T4D09) to ground to put 
servo in zero mode. 


Insert the bobbin pushrod into the back of the 
VCM and thread into the carriage. 


Manually move the carriage from the outer stop to 
the inner stop. 


Binding is present if any roughness is felt or if the 
force required to move the bobbin pushrod is 
greater than 100 grams. 


If the binding condition is present, continue with 
the HDA Carriage Binding Procedure below. 


Note: Remove bobbin pushrod and jumper when 


procedure is complete. 


HDA CARRIAGE BINDING PROCEDURE 


The following procedure can be used to determine the 
cause of the carriage binding condition: 


1. 


Check that the air manifold is nearly parallel to 
the HDA shield plate {§J with only the air manifold 
seal touching the HDA. Loosen the air 
manifold mounting screws and reposition the air 
manifold as necessary. 


Check that the HDA feet are in the front alignment | 


brackets . If the feet are in the alignment 
brackets, push the HDA to the right [Ej to check 
for proper registration of the feet in the alignment 
brackets. Recheck the HDA for binding. 


Remove the crash stop assembly (see Step 8 of the 
HDA Removal Procedure on HDA 710) and 
recheck for binding. If the binding condition 
disappears, re-install the crash stop assembly and 
recheck for binding. If binding occurs with the 
crash stop assembly installed but disappears with 
the assembly removed, replace the crash stop 
assembly. 


Note: Jt may be possible to eliminate the 
binding condition by rotating the crash stop 
assembly on its axis by 180 degrees. If the 
binding condition disappears, this should be 
considered only as a temporary repair until a 
new crash stop assembly is available. 


4. Loosen the two screws holding the flexure plate 


to the HDA and recheck the carriage for binding. If 
the binding condition still exists, tighten the flexure 
plate screws and continue with the next step below. 
If the binding condition disappears when the flexure 
plate is loose, reposition the flexure plate and 
tighten the screws. Recheck for binding. 


Power down the HDA remove the belt tension 
spring [EJ and remove the HDA clip ZJ to 
allow the HDA to find its natural position. 
Re-install the HDA clip, replace the belt 

tension spring, and recheck the carriage for 
binding. 

Remove the HDA (see HDA 710 for procedure). 
Check the voice coil motor (VCM) alignment 
(see HDA 725 for procedure). 


Note: Do not replace HDA until Step 7. 


Check for voice coil binding using the following 
procedure. | 


a. Use a soft tip marker, such as a felt-tip 
or fiber-tip pen (do not use a graphite — 
pencil), to mark the inner surface of 
the voice coil bobbin between each 
of the voice coil supports. 


b. Re-install the HDA and check for binding 
using procedure on this page. If binding 
condition is still present, remove the HDA 
and check the marks on the voice coil 
bobbin © for smearing or rubbing. If 
smearing or rubbing is present replace the 
voice coil. See HDA 708 for procedure. 


If binding condition still exists, replac.: the HDA. 
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HDA 712 


HDA CARRIAGE BINDING CHECKOUT PROCEDURE 


Flexure Plate 


Voice Coil 
/ 
. N 
L > 


ER HDA Shield Plate 


Screws (2) 

Air Manifold Seal 

Air Manifold ———————> 

4 | HDA clip 

(1) 
ae, | | WN 
| ‘ | es 
| bees 
Assembly Direction To Push HDA 

VCM 
HDA Front 
Alignment 
Brackets 
Belt Tension 
Spring 
Drive Belt 

HDA CARRIAGE BINDING CHECKOUT PROCEDURE HDA 712 


HDA CABLE SWAP PROCEDURE 


PURPOSE 


The HDA Cable Swap Procedure describes the swapping of HDA 
cables between two HDAs in the same module. After the cables 
are swapped, HDA-A uses the HDA-B logic and HDA-B uses the 


‘HDA-A logic. The Operator Panels and addresses are not inter- 
_ changed; therefore, the Drive A Start/Stop switch still controls 


the spindle A drive motor. 


PROCEDURE 

1. Vary both drives offline. 

2 Set both Start/Stop switches to Stop. 
3. Set Service Bypass switch to On. 

4. Swap voice coil cables as follows: 


Note: Remove voice coil slide-on connectors before 
removing ground screw. 


a. Remove voice coil slide-on connectors from the 
flexure plate of both drives. 


b. | Remove the screw and ground lead from both 
drives. 


G; Place Drive B ground lead on the voice coil of 
Drive A and secure with a screw. Repeat the 
step for Drive B. 


d. Place Drive B voice coil leads on the Drive A voice 
coil and Drive A leads on Drive B voice coil. The 
connectors must be installed as shown in Figure 2. 


 §. Check the mode jumper for both drives in the module to 


determine the mode of operation. If the drives are 
operating in different modes, swap the mode jumpers. 


Mode Jumpers 
3350 A1F2(A1Q2)S08 to U08 
3330-1 A1F2(A1Q2)MO08 to P08 


3330-11 ~ A1F2(A1Q2)G08 to JO08 

6. Interchange the cables (see Figure 1) at the HDA: 
a.  O1C-Al1A2 with 01D-A1A2. 
b. O1C-A1A3 with 01D-A1A3. 

7. Place the Service Bypass switch to Off. 


8. Set Drive B Start/Stop switch to the Start position and 
within three seconds, set Drive A Start/Stop to the 
Start position. If the switches are not turned on in this 
sequence, the drives do not come Ready. 


Note: /f Ready is dropped on either drive for any reason, 
place both Start/Stop switches in the Stop position, then 
repeat Step 8 above to restore the drives to the Ready 
condition. 7 


9. Adjust the servo velocity gain on both drives. See 
ACC 800 Entry B. 


10. Run the following microdiagnostics in default mode: 
a. Linked series routines Al through BB. 
b. Routine Bl. 
c. Routine B2. 


Note: All microdiagnostic failures must be corrected 
before running OLTs or allowing customer operation 
to avoid the possibility of erroneously writing over 
customer data. 


11. If there are no microdiagnostic failures, the following 
OLTs may be run: 


a.  1T3350PSA (see OLT section). 
b. 13350 PSB (see OLT section. 


12. It is possible to let the customer run with the HDA cables 
swapped to gather information for problem analysis. To 
do this, it is necessary to change (swap) the addressing 
jumpers on cards Al K2 and A1L2 (INST 6). 


Caution: Operator should be made aware of the swap when 
allowing customer operation. The Operator Panels are NOT 
swapped and confusion could result in a loss of data. The R/W 
switches are on these panels and an error might result in the 
wrong HDA being placed in write mode. 


13. Restore all cables and jumpers to the original configuration, 
re-adjust servo gain (see ACC 800, Entry B), then return 
to MAP. 
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HDA CABLE SWAP PROCEDURE 


Figure 1. Voice Coil Motors (Rear View) 
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Figure 2. Flexure Plate (Top View). 
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DRIVE MOTOR REMOVAL AND REPLACEMENT 


REMOVAL 
1. Remove the HDA using the procedure on HDA 
710. 
2. Unplug the motor power plug 41) from the AC 
Compartment. 


3. Label and disconnect the wires going to EC601 using 
one of the following procedures: 


a. For 60 Hz machines, label and disconnect the two cable 
leads going to EC601. 


b. For 50 Hz machines, the removal of a drive motor requires 
both drives to be off or the drive thermal circuit protector 
(CP351/CP361) auxillary points (YA, YB, YCO55) to be 
jumpered. The thermal bypass jumper must be installed 
before disconnecting the four cable leads at EC601 and 
must remain installed during motor removal and replace- 
ment. 


4. Remove the retainer clip from the motor pivot pin 


5. Remove the two mounting screws 9 | from the 
motor support assembly and slide the assembly out 
of the way. 


6. Lift the motor out of the frame. 


REPLACEMENT 


1. Check the DC Power Switch (see LOC 14) to 
ensure that DC Power is removed from the drive 
and check that the Start/Stop switch is in the Stop 
position. 


2. If installing a new drive motor, remove the motor 
pulley ZY from the old motor and install it on the new 
motor. If the pulley is bonded, the motor and pulley 
must be replaced as an assembly. 


a. Remove the brake 


b. Remove the retaining bolt JJ , keyed washer 2 | : 
washers [EJ , and motor pulley [J , if not bonded. 


c. Install the motor pulley 4 on the new motor, 
ensuring that the keyed washer [PJ is engaged 
in the drum motor keyway [EJ and the pulley 
keyway [—}.. The retaining bolt JJ must be 
tightened to the following torque value: 


100 + 5 inch pounds (115.2 + 5.8cmkgf). 
d. See HDA 720 for brake replacement. 
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Replace the drive motor in the reverse order of the 
removal procedure. Do not re-install the HDA. 
Continue with Step 4 below after the drive motor is 
installed. 


Note: (For 50 Hz only) If the drive motor thermal aux- 
illary points were bypassed during the removal and replace- 
ment, remove the bypass jumper before proceeding. 


Check the direction of the drive motor rotation if a 
new motor is being installed. If re-installing the old 
drive motor, go to Step 5. 


a. Restore dc power. 


Caution: When restoring power, do not turn the 
Drive DC Power switch past the Both On 
position. If the other drive in the module is 
online, verify that it is still Ready after power is 
restored. 


DANGER 

Keep hands and objects clear of the motor. The 
motor will pivot toward the front of the machine when 
the Start/Stop switch is placed in the Start position. 


b. Hold the flapper valve door open in order to 
close the Air switch. See HDA 760 for the 


location. 
c. Set the Start/Stop switch to the Start position. 


d. Observe the drive-motor pulley for direction 
rotation. The pulley should rotate counterclock- 
wise when viewed from the top of the 3350. 


e. If the drive motor rotation is clockwise, reverse the 
motor wires in the drive motor connector P351(P361) 


41 as follows: 


For 60 Hz — Positions 1 and 2 


For 50 Hz Wye 
(380/440 Vac) — Positions 1 and 2 


For 50 Hz Delta : 
(200/220/235 Vac) — Positions 1 and 2 and Positions 
4 and 5. 


Logic for the drive motor is shown on ALD page YBO20. 
f. Remove dc power from the drive. 


Replace the HDA using the procedure on HDA 
710. | 


Restore power to the drive, set the CE Mode switch 
to Off (center position), and exit to START 500. 


Caution: When restoring power, do not turn the 

Drive DC Power switch past the Both On position. If 
the other drive in the module is online, verify that it is — 
still Ready after power is restored. 
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DRIVE MOTOR REMOVAL AND REPLACEMENT 
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DRIVE MOTOR REMOVAL AND REPLACEMENT HDA 715 


DRIVE MOTOR icine REMOVAL, REPLACEMENT, Rake CHECKOUT 


‘REMOVAL 


Caution: The brake assembly spring tension adjusting 
collar is preset at time of manufacture. Excessive wear or 
damage to the HDA results if this adjustment is altered in 
the field. c.f . 


1. Set the CE Mode switch to position A (Drive A) or 
B (Drive B). 


2. Set the Drive DC Power switch (see LOC 4 or 14) 
to Off for the drive being serviced. 


3. Open the front covers (see HDA 705 for the 
procedure). 


4. Disconnect the drive motor power plug {EJ from the 
AC Compartment. 


5. Remove the two brake leads from EC601b and 
EcC601f 


6. Remove the four brake mounting screws 6 


Slide the brake down and off the motor shaft. 


REPLACEMENT 


1. Check the brake collar adjustment 1 , between 
the lower surface of the mounting bracket and the 
lower surface of the brake collar. 


2. Adjust the collar, if required, by loosening the 
~ locking screw and repositioning the collar on the 
drive motor shaft. Retighten the locking screw. 


_ 3. Center the brake disk in the brake assembly 


4. Slide the brake assembly over the brake collar. If 
necessary, rotate the brake assembly to match the 
slotted disk with the splines on the brake collar. 
Push the brake assembly up until its upper surface is 
mated with the mguoune? bracket on the drive 
motor. 


Replace the four brake mounting screws 6 | 


6. Replace the two brake leads in EC601b and 
EC601f 4. 


7. Ensure that the Start/Stop switch is in the Stop 
position. 


| 8. Turn the Drive DC Power switch to the Both Drives | 
On position. 


_Caution: When restoring power, do not turn the 
Drive DC Power switch past the Both On position. If 
the other drive in the module is online, verify that it is 
still Ready si ter power is restored. | 


9. Continue with the Checkout procedure. 


CHECKOUT 


1. Remove the motor power plug, P351(P361) 


2. Turn the Start/Stop switch to the Start position; 
this energizes the brake. 


Note: The brake remains energized for 15 
seconds. To re-energize the brake, set the 
Start/Stop switch to the Stop position, then back 
to the Start position. 


3. Check that there is no air gap at . If there is no 
air gap, go to the next step. If there is an air gap, 
check for +24 Vdc between EC601f (—) and 
EC601b (+). If the voltage is +24 Vdc, the brake 
is defective; replace it. If the voltage is not +24 
Vdc, troubleshoot the brake circuit YAO71(YA081) 
or YB071(YB081). 


4. Turn the Start/Stop switch to the Stop position; this 
de-energizes the brake. 


5. Check the air gap at [Kk] for 0.010" +0.020" 
—0.005" (0,254mm +0,508mm —0,127mm) 
clearance. If the air gap is not within tolerance, the 
brake is defective and should be replaced. The air 
gap is not adjustable. 


Replace the motor plug. 
Make the drive Ready. 
Turn the Start/Stop switch to the Stop position. 


Check that the brake stops the HDA within 8 to 14 
seconds. 


10. Set the CE Mode switch to Off and exit to START 
500. 


ee a eS 
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HDA 720 


DRIVE MOTOR BRAKE REMOVAL, REPLACEMENT, AND CHECKOUT 


\ 
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n + : 
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VOICE COIL MOTOR REMOVAL AND REPLACEMENT VOICE COIL MOTOR REMOVAL AND REPLACEMENT HDA 725 
REMOVAL 
EB VcmM Cable 
1. Remove the HDA following the procedure on HDA Ground Wire 
710. 
2. Remove the VCM cable ground wire screw and 
ground wire 4 Fi . 
3. Remove the three Voice Coil Motor (VCM) 
mounting screws 
DANGER 
The VCM exceeds 75 pounds. 
4. Remove the VCM from the drive. 
Mounting 
Leave dc power off until the new VCM is installed. i Screws (3) ——> 
REPLACEMENT 
1. Place the VCM on the baseplate and slide the 
VCM: 
a. Forward against the locating pad E} ; 
b. To the side against the dowel pin 
2. Replace and tighten the VCM mounting screws. 
3. Visually recheck the VCM for registration using 
Replacement Steps 1a and 1b. 
4. Re-install the VCM cable ground wire EJ. 
Replace the HDA using the procedure on HDA 
710. 
6. Restore all power, set the CE Mode switch to Off a Locating Pad 


2 | Dowel Pin 


CAUTION: When restoring power, do not 
turn the Drive DC Power switch past the Both On 
position. If the other drive in the module is online, 


1 
| 
(center position), and exit to START 500. 
verify that it is still Ready after power is restored. | 

I 


Front 
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BLOWER MOTOR REMOVAL AND REPLACEMENT | 


REMOVAL | 
1. Open the front and back covers. See HDA 705 for 


the procedure. | | | 
_2. Remove power from the A2 Module or B2 Module 
a blower: | 


a. A2 Module: Set the CE Panel Power Mode 
switch to Local, set the Power Off/Enable switch 
on the Power Panel to the Power Off position, and 
then trip CB200. a 


Caution: This removes power from the entire 
string, including the C2 Module if installed. 


b. B2 Module or C2 Module: Set the Service 
Bypass switch to On and then trip CB230. 


_3. Remove the prefilter housing from the front of 
ye machine: 


a, Loosen the inner clamp [RJ between the prefilter 
‘ housing and the blower. A filter housing cover _ 
installed only on A2 and C2 Modules must be 
either removed or shifted to the left to gain access 
to the clamp KK}. 
A2 Module: Open the left side cover, remove the 
two screws from the cover, and remove the 
cover from the left side of the machine. If the 


frame bracket blocks removal, bend or break _ 


the bracket from the frame. 


Caution: If the bracket is broken from the frame, 
file any sharp edges. 


C2 Module: Remove the two screws [EJ from the 
cover and slide the cover to the left side of the 
machine. ; 


vb. Remove the two filter retainer springs 10 ; 
slide the filter to the right using the top and 

_ bottom hand notches EJ, and remove the 
‘filter. 


J c. Remove the three mounting screws 11 


Jd. Separate the prefilter housing from the blower 
and remove from the machine. 


4. Roll the flexible coupler back onto the blower 
housing. © ee 


ge Fold the upper left and right corners of the logic 
| gate seal [GJ back onto the logic gate air/pivot 
housing separating the logic gate air/pivot assembly 
from the blower asembly. 


DC0725 2358337 
33500 =| Seq.20f2 | Part No. 


© Copyright IBM Corporation 1976 


441300 | 441303 | 441310 | 
31 Mar 76 | 30Jul 76 | 27 Jun 80 


6. ~ Remove the blower motor with the blowers 
attached: | 


Remove the AC Compartment cover and 
disconnect the blower motor wires from 
TB211 (see LOC 2 or LOC 12). Disconnect 
the ground wire. 


yb. Loosen the blower motor cable clamp in the 
, AC Compartment and remove the cable. 


fe. Separate the quick disconnects for the two 
blower motor thermal wires and free the wires 
_ from any tie straps. 


Vd. Remove the two blower motor mounting 
screws BE} and slide the blower assembly from 
the machine. 


_-7. Examine all flexible fittings BJ, EE, and ( for 
signs of deterioration. 


REPLACEMENT 


1. If installing a new blower assembly, remove all 
flexible fittings (flexible coupler , and clamp 
and coupler ) from the old unit-and install on 
the new unit. 


2. Replace in the reverse order of removal. 


-DANGER 
Before beginning step 3, be sure hand and objects are 
clear of the blower assembly. 


3. Check the blower motor rotation after the blower is 
re-installed and before re-installing the prefilter housing 
by restoring power and checking the Air LED CR672 
(CR682) and by visually checking direction of 
rotation . If the rotation of the blower is correct, 
the LED will be on. 


4. If rotation is incorrect, remove power and reverse any 
two motor wires (1 and 2, 2:and 3, or 1 and 3) at 
TB211 (see LOC 2 or LOC 12). Check blower 
rotation again. 


5. Restore power, close covers, and exit to START 
500. 
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AIR SWITCH REMOVAL AND REPLACEMENT 


REMOVAL 


An Air switch, one for each drive, is located on the 
flapper valve assembly which is mounted under the rear 
of the baseplate. See the diagram on HDA 760. 


1. 
2: 


Open the rear covers (see HDA 705 for the procedure). 


Set the CE Mode switch to position A (Drive A) or 
B (Drive B). 


Set the Drive DC Power switch (see LOC 4 or 14) to the Off 


position for the drive being serviced. 


Remove the two leads {£J from the Air switch N/C 
and common contacts. 


Remove the two mounting screws Egand the Air 
switch jj. 


REPLACEMENT AND ADJUSTMENT 


1. 
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Replace the Air switch in the reverse order of 
removal. 


Adjust the switch in its bracket [ZJ so the N/C 
points just make contact when the door is 0.125" + 
0.063" (3,175 mm + 1,60 mm) from the closed 
position. 


Restore power, set the CE Mode switch to Off 
(center position), and exit to START 500. 


CAUTION: When restoring power, do not turn the Drive 
DC Power switch past the Both On position. If the other 
drive in the module is online, verify that it is still 

Ready after power is restored. 


| 1 Air Switch 
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PREFILTER CHECK AND REPLACEMENT 


PREFILTER CHECK | 
Purpose 


The prefilter check indicates whether or not filter 
replacement is required. Replace the prefilter if the air 
pressure drop across the filter exceeds 0.90 inches of 
water. The normal pressure drop across a new filter is 
approximately 0.50 inches of water. A vacuum is created 
between the outside atmosphere and the air input to the 
blower as the filter becomes clogged. 


Tools 


1. Differential pressure gauge P/N 2200120. 


2. Hose and adapter assemply (one required ) 
P/N 2200635. 


Test 


1. Open left front cover and remove the cap from the 
nipple J on the prefilter housing. 


2. Hold the gauge with its face vertical and with the 
zero dial position at the top. With the gauge still 
vertical, turn the Zero Set screw [Ey until the needle 
indicates 0.50 inches of water on the pressure side 
of the scale (the left 0.5 on the gauge) 4 § The 
gauge is now calibrated and must be held ina 
vertical position while the reading is taken. 


3. Connect a tube ER between the gauge fitting EQand the 
nipple EG}. With the blower running and the gauge held 
in a vertical position, the needle should indicate between 
0.5 inches of pressure JR and 0.4 inches vacuum Z@ for 
an unclogged air filter. | 


REMOVAL 


Caution: Turn ac power off* prior to removal of filter. 


Open the front covers (see the procedure on HDA 705). 


2. Remove the two retainer springs 6 | by sliding them 
forward and out of their slots. 


3. Use the top and bottom hand notches FM to slide the 
prefilter to the right. 


4. Remove the prefilter from the front of the prefilte: 
housing. 


*Make sure customer is not using associated machines 
that may be affected by turning ac power off. 
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REPLACEMENT 


Replace the prefilter in the reverse order of removal. 
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-PREFILTER CHECK AND REPLACEMENT HDA 745 
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SPINDLE GROUND REMOVAL AND REPLACEMENT 


REMOVAL > 


1. Remove the HDA ( see HDA 710 for the procedure). 


2. Remove the two spindle ground screws 1 and 
spindle ground assembly [F. 


REPLACEMENT 


1. Replace in the reverse order of removal. 
~ 2. Exit to START 500. 
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SPINDLE GROUND REMOVAL AND REPLACEMENT HDA 750 
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HDA BELT REMOVAL AND REPLACEMENT 


HDA BELT REPLACEMENT 


1. 


12. 


13. 


3350 


Set the CE Mode switch to position A (Drive A) or 
B (Drive B). 


Set the Drive DC Power switch (see LOC 4 or 14) 
to the Off position for the drive being serviced. 


Open the top front cover and remove the trim panel 
(see HDA 705 for the procedure). 


Note: Removal of the top cover latch bracket 
helps in replacing of the belt. See HDA 770 
for the procedure. 


Disconnect the belt tension spring 4 | from the 
stationary front stud, and push the motor toward 


- the rear of the machine. 


Cut the HDA belt to prevent damage to the HDA 
spindle ground and remove. 


Slide the new HDA belt between the HDA pulley 
nut and the spindle ground assembly ky. Use a 
long blade screwdriver to help slide the belt into 
place, being careful not to damage the spindle 
ground. 


Slide the belt up and around the HDA pulley 
with the smooth side of the belt against the pulley. 


Slide the belt over the motor pulley and pull the 
motor forward to prevent the belt from slipping off 


the HDA pulley. | ee 


Install the belt tension spring. 


Be sure the belt is on both the HDA and drive 
motor pulleys. 


Re-install the top front cover latch bracket (see 
HDA 770 for adjustment) and the trim panel (see 
HDA 705). 


Close the top front cover, restore power, and set 
the CE Mode switch to Off (center position). 


Caution: When restoring power, do not turn the 
Drive DC Power switch past the Both On position. If 
the other drive in the module is online, verify that it is 
still Ready after power is restored. 
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HDA BELT REMOVAL AND REPLACEMENT 
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Exit to START 500. | 
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HDA BELT REMOVAL AND REPLACEMENT 


FRONT TOP COVER LATCH REMOVAL AND REPLACEMENT 
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REMOVAL 
| 1. Open the top front cover and remove the trim 
panel. (See HDA 705 for the procedure.) 


2. Remove the four screws Gi from the latch bracket EJ 
and remove the bracket from the drive. 


REPLACEMENT 


Replace the front top cover latch in the reverse order of 
removal and adjust using the adjustment procedure 
below. | 


CHECK AND ADJUSTMENT 


1. Open the top cover and remove the trim panel (see 
HDA 705 for the procedure). | . 


2. Check that: 


a. The latch surface [K¥ seats in the latching 
notch ij. | 


b. The latching notch and the latch surface are 
| parallel. | 


c. The cover is held within 0.030 + 0.020 inch 
(0,762 + 0,508mm) of the top of the frame. 


3. Adjust the top cover latch by: 


a. Loosening the four cover hinge screws and 
positioning the cover to obtain a small latch 
clearance . Retighten the four hinge 

screws. 


‘b. Loosening the four mounting screws 5 | and 
positioning the latch bracket ZY, as described 
in Step 2. Retighten the four mounting 
Screws. 


4. Re-install the trim panel and close the top front 
cover. | 


5. Exit to START 500. 
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_ FRONT TOP COVER LATCH REMOVAL AND REPLACEMENT HDA 770 — 
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| | : 7 Latch Surface 


q— VLLLLLLL: >) — 


Front Rear 
iP a) 7 | mir 
4 | Latch 
Bracket 

Top Cover 
Latch Handle 

1 | Cover Lock 

Latching Interposer 

Notch 

Interposer 


Hand Release 


5 | Mounting Screws (4) 


- FRONT TOP COVER LATCH REMOVAL AND REPLACEMENT 


- HDA770 
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TROUBLE NOT FOUND 


This page contains aids for problem resolution where 
insufficient error information is available to follow the 
maintenance analysis procedure. It may also be used as 
an aid in analyzing intermittent errors. 


CHECK DEVICE ADDRESS 


Check EREP printouts to determine if more than one 
device is failing. 


CHECK MICRODIAGNOSTIC DISK 


If the microdiagnostics failed, verify that the disk is the 
proper EC level for the device that failed. 


EC INSTALLATION 


If an engineering change has been recently installed, 
check the EC installation instructions and determine 
where the change was made. Inspect the back panel 
for tight wire wraps. 


CIRCUIT BREAKERS 


Verify that all circuit breakers (CBs) and circuit 
protectors (CPs) are set. 


RELAYS (LOC 4 or 14) 


Caution: A1F2(A1Q2) can be damaged by a shorted 
diode across the relay coil of K651(K661) or K652(K662). 
Before swapping relays with K651(K661) or K652(K662), 
check for a shorted diode on both the relays removed 
from, and installed into these positions. The resistance 
should be approximately 3 ohms in one direction and 

50 ohms with the meter leads reversed. 


Check for loose relays and replace or swap as required. 
e Drive A K351,K651,K652 
e Drive B K361,K661,K662 


e Common to K331,K611,K612, 
Both Drives K631,K632,K633 
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CONNECTORS 
Check that the following connectors are properly seated: 
e AC Compartment P351,P361 
(Dr Mtr) 
e DC Regulator Board P633,P634,P635, 


(DC Sequence) P636,P638 


e Sequence Boards AandB  P634,P633,P635, 
(Module Sequence) P630,P631,P632, 
P637 


Check that the edge connector wires are tight on the 
following: 


e DC Compartment 
e Bottom of the drive motor EC601 (LOC 2 or 12) 


TERMINAL BOARDS 


Check for loose wires on TB531 (LOC 4 or 14). (Drive 
dc distribution. ) 


JUMPERS (LOC 4 or 14) 


e Verify that jumpers are installed from T1 to T2 and 
from T3 to T4 on the Sequence Board B in the last 
module on the string only (LOC 14). 


e Check that -24 V special voltage jumper is installed 
on A1B1(A1U1)C11. 


DRIVE MOTOR 


Verify that the drive motor thermal is not tripped (see 
HDA 715 for location of thermal). 


Check: 
e Drive motor brake adjustment (HDA 720). 
e Belt tension spring (HDA 760). 


Check the direction of drive motor rotation. Open the 
top front cover and observe that the HDA disk rotates 
counterclockwise. 


BLOWER MOTOR 


Verify that the blower motor thermal (CP311) is not 
tripped (LOC 2 or 12). 


Check the direction of blower motor rotation (see HDA 
730). 


Check for loose connections on TB211 (LOC 2). 
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HDA 

Carriage Binding (HDA 712). 

Cable Swapping (HDA 713). 

Voice Coil Replacement (HDA 708). 
Replacement (HDA 710). 


VOLTAGE CHECKS 


A1C2 (A1T2) BO6(—) to A1K2D08(+) 


A1C2 (A1T2) DO5(+) to A1K2D08(—-) 
A1C2 (A1T2) D06(—) to A1K2D08(+) 
A1C2 (A1T2) DO3(—) to A1K2D08(+) 


* 


Use a digital voltmeter to check voltages. 


*% 


Verify that the Drive DC Power switch is in the Both 
Drives On position (LOC 4 or 14). 


Verify correct ac voltages to drive motor. 


Check for loose wires on main Ground Bus W1 (hinge 
end of Al Gate) (LOC 2 or 12). 


WIRING 
Check Ready lamp wiring. 


Check continuity and connections on the following: 
e Drive DC Power switch (LOC 4 or 14) 

e Start/Stop switch 

e Attention switch 


‘ R/W or Read switch 
LOC 6 or 16 


e Ready lamp 

e Service Bypass switch 
e CE Mode switch 

e Air switch (HDA 735) 


; M ' % %& 
ae [pom 


—3.85 to —4.50 V| 0.23 V p-p 
+ 5.76 to + 6.24 V 
+12.0to+14.4 V 
—12.0 to —14.4 V 
—24.0 to —28.8 V 


A1F2 (A102) B11(+) to A1F2 (A102) DO8(—) 


TROUBLENOTFOUND HDA 990 


PWR 255, A 
PWR 260, A 
PWR 240, A 
PWR 240, A 
PWR 250, A 


Use a scope to measure the ripple. See PWR 290 for the procedure. 


CARD SOCKETS/PINS 
Check for tight wire wraps on A1F2(A1Q2) card socket. 


SUMMARY OF CARDS 


Reseat or Replace: 


A1F2(A1Q2) HDA Sequence Controls, Integrator, 
and Magnet Driver 


A1E2(A1R2) Access Control 


A1K2(A1L2) Command Decode and Power On 
Reset 


A1C4(AI1T4) Servo Logic 
A1H2(A1N2) R/W Safety 
A1G2(A1P2) HAR*CAR*Diff/Control 
A1D4(A1S4) Index Decode 
A1C2(A1T2) Servo Amp 


REFERENCES 


HDA Sequence theory - HDA 500 through 510. 
HDA cable swapping procedure — HDA 713. 


Functional description of logic cards - OPER 15 through 
31. 


TROUBLENOTFOUND HDA 990 


TROUBLE NOT FOUND 


This page contains aids for problem resolution where 
insufficient error information is available to follow the 
maintenance analysis procedure. It may also be used as 
an aid in analyzing intermittent errors. 


CHECK DEVICE ADDRESS 


Check EREP printouts to determine if more than one 
device is failing. 


CHECK MICRODIAGNOSTIC DISK 


If the microdiagnostics failed, verify that the disk is the 
proper EC level for the device that failed. 


EC INSTALLATION 


If an engineering change has been recently installed, 
check the EC installation instructions and determine 
where the change was made. Inspect the back panel 
for tight wire wraps. 


CIRCUIT BREAKERS 


Verify that all circuit breakers (CBs) and circuit 
protectors (CPs) are set. 


RELAYS (LOC 4 or 14) 


Caution: A1F2(A1Q2) can be damaged by a shorted 
diode across the relay coil of K651(K661) or K652(K662). 
Before swapping relays with K651(K661) or K652(K662) 
check for a shorted diode on both the relays removed 
from, and installed into these positions. The resistance 
should be approximately 3 ohms in one direction and 

50 ohms with the meter leads reversed. 


Check for loose relays and replace or swap as required. 
e Drive A 


e Drive B 


’ 


K351,K651,K652 
K361,K661,K662 


K331,K611,K612, 
K631,K632,K633 


e Common to 
Both Drives 


DC0990 
Seq. 1 of 1 


3350 
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CONNECTORS 


Check that the following connectors are properly seated: 


e AC Compartment P351,P361 


(Dr Mtr) 


e DC Regulator Board 
(DC Sequence) 


e Sequence Boards A and B 
(Module Sequence) 


P633,P634,P635, 
P636,P638 


P634,P633,P635, 
P630,P63 1 ,P632, 
P637 


Check that the edge connector wires are tight on the 
following: : 


e DC Compartment 


e Bottom of the drive motor EC601 (LOC 2 or 12) 


TERMINAL BOARDS 


Check for loose wires on TB531 (LOC 4 or 14). (Drive 
dc distribution.) 


JUMPERS (LOC 4 or 14) 


e Verify that jumpers are installed from T1 to T2 and 
from T3 to T4 on the Sequence Board B in the last 
module on the string only (LOC 14). 


e Check that -24 V special voltage jumper is installed 
on AIBI(AIU1)C11. 


DRIVE MOTOR 


Verify that the drive motor thermal is not tripped (see 
HDA 715 for location of thermal). 


Check: 
e Drive motor brake adjustment (HDA 720). 
e Belt tension spring (HDA 760). 


Check the direction of drive motor rotation. Open the 
top front cover and observe that the HDA disk rotates 
counterclockwise. 


BLOWER MOTOR 


Verify that the blower motor thermal (CP311) is not 
tripped (LOC 2 or 12). 


Check the direction of blower motor rotation (see HDA 


730). 


Check for loose connections on TB21 1 (LOC 2). 
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TROUBLE NOTFOUND’ HDA 990 
HDA 

Carriage Binding (HDA 712). 

Cable Swapping (HDA 713). — 

Voice Coil Replacement (HDA 708). 

Replacement (HDA 710). 


VOLTAGE CHECKS 


8 % & 
CAE Page Entry 


PWR 255, A 
PWR 260, A 
PWR 240, A 
PWR 240, A 
PWR 250, A 


A1C2 (A1T2) BO6(—) to A1K2D08(+) 


—3.72 to —4.40 V 
+ 5.76 to + 6.24 V 
+12.0to+14.4 V 
—12.0 to -14.4 V 

—24.0 to —28.8 V 


A1F2 (A1Q2) B11(+) to A1F2 (A1Q2) DO8(—) 
A1C2 (A1T2) DO5(+) to A1K2D08(—) 
A1C2 (A1T2) DO6(—) to A1K2D08(+) 
A1C2 (A1T2) DO3(—) to A1K2D08(+) 


% 


001060 


Use a digital voltmeter to check voltages. 
Use a scope to measure the ripple. See PWR 290 for the procedure. 


%% 


CARD SOCKETS/PINS 
Check for tight wire wraps on A1F2(A1Q2) card socket. 


Verify that the Drive DC Power switch is in the Both 
Drives On position (LOC 4 or 14). 


Verify correct ac voltages to drive motor. 


Check for loose wires on main Ground Bus W1 (hinge 


end of Al Gate) (LOC 2 or 12). SUMMARY OF CARDS 


Reseat or Replace: 


WIRING A1F2(A1Q2) HDA Sequence Controls, Integrator, 
oe and Magnet Driver 

Check Ready lamp wiring. : 

A1E2(A1R2) Access Control 
Check continuity and connections on the following: 

A1K2(A1L2) Command Decode and Power On 
e Drive DC Power switch (LOC 4 or 14) Reset 
e Start/Stop switch AIC4(A1T4) Servo Logic 
Le a ee A1G2(A1P2) — HAR*CAR*Diff/Control 
e Ready lamp A1D4(A1S4) Index Decode 
e Service Bypass switch A1C2(A1T2) Servo Amp 
e CE Mode switch | 
REFERENCES 


e Air switch (HDA 735) 


HDA Sequence theory - HDA 500 through 510. 
HDA cable swapping procedure — HDA 713. 


Functional description of logic cards - OPER 15 through 
31. 


TROUBLE NOTFOUND HDA 990_ 


ACC CONTENTS 


BASIC ACC MAPS . 


STATIC SERVO CHECKOUT. 


DYNAMIC SERVO CHECKOUT. 


HDA SERVO CHECKOUT . 


INTERMITTENT SERVO 
_FAILURE ANALYSIS 


VELOCITY GAIN 
CALIBRATION . 


TROUBLE NOT FOUND 


3350 DG0001 2358103 
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ACC 100 -- 570 
ACC 600 — 614 
ACC 630 — 658 


ACC 600 — 673 
ACC 700 — 722 


. ACC 800 


ACC 990 


Adjustment Routine 


Routine AY -- Incremental 


Seek Test. . . 
Routine AA - _ Cylinder 
Seek Test . 
Routine AB — Random 
Seek Test . 


Routine BB — | HDA/Control 


Logic Tests . 
Routine B9 - - Dynamic 
Servo Tests . 


Routine BD — Vibration | 


Tolerance Test . 


Track Following . 
Index Detection . 
Rezero 


Seek . 


pple ty 441303 
Mar 76 | 30 Jul 76 


Guardband P Pattern Detection a 


REFERENCES TO MICRO AND MICFL SECTIONS 
Routine A7 — Dynamic Servo 


MICRO 24; MICFL 180 
MICRO 24; MICFL 200 
MICRO 28; MICFL 210 
MICRO 28; MICFL 220 
MICRO 72; MICFL 630 
MICRO 76; MICFL 680 
MICRO 84; MICFL 810 


REFERENCES TO OTHER SECTIONS 
Servo Diagram and Description 
Access Control Sequence , 


OPER 116, 117 
OPER 119, 120 
OPER 123 — 125 
OPER 126 


_ OPER 129, 130 


OPER 131 
OPER 139 — 142 


C 


COC E 


ACC CONTENTS 


ACC CONTENTS 


ACC | 


ACC 1 


DRIVE CHECK 
+Access * Check Status Bit 2 @ indicates Drive Check at a Neeoo 
- i * 
+level (MST - 1) during t+Gate Mach or R * W Status A] ACC 510 
The Drive Check is an OR function of the following latches: 
+Sector Noncompare 
—Access Check TP 
+Spare Error @® Drive Check (Drive Sta- 
tus Bit 2) failed to reset 
See OPER 119 for additional theory. after Reset command. 
#5 
1. Load B3 MICRO 64 
el 
Display= E1) Microdia ® nostic 
3. Enter: 00,00 (Program Run routine B3, pass 2 
Display=E1) - ~ (Sense Display). Record 
4. Enter: 20 (Enter 20 for contents of Bytes 5, 6, 
each display byte. E1 and 9. 
in program display = 
Byte 1; E2=Byte 2) #6 
#1 
No 
Byte 5, bit 1 on 
a Yes 
Sector Compare Check 
#2 
RPI 300 
Bit 0 on —“‘Byte 9, bit 0,1,0r 2- NO 
on 
Access Timeout : Replace Cards 
#9 Bit 1 or 2 on . 
A1E2(A1R2) 
#3 A1H2(A1N2) 
oS A1K2(A1L2) (See Note.) 
ACC 110 " 
No (Bit 2 on) 


No 


Trouble 
| corrected 
#10 . Yes #14 


Yes 


Maintenance procedure 
#4 #11 i 
© Gg "Ow 


ACC 130 ACC 120 START 500 
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3350 Seq.1of2 | Part No. 31 Mar 76 | 30 Jul 76 


© Copyright IBM Corporation 1976 


C(CCCECCECECE CEE 


DRIVECHECK ACC 100 


A1K2 (A1L2) A1E2 (A1R2) 
KKxxx (KLxxx) KExxx (KRxxx) 


FILE ACC CONTROL bed 


CONTROLS Access Check TP 


Gate Mach or R«W Status 


Access « Check 
Status Bit 2 


e 


Check Reset 
KJxxx (KMxxx) 


Sector - 
Noncompare 


Q 
A1J4 (A1M4) o/ 
Q 
Q 


Spare Error 
_— = Use the diagram to isolate 
Non-resettable Drive E the failure. If any signal is 
| Status Bit 2 (Drive Check). incorrect, go to the refer- : 
All Equipment Check error | enced ALD page to isolate A1H2 (A1N2) 
bits are off. Troubleshoot | the failure. KH200 (KN200) 
with the bh of the follow- | 1. Verify that 
LING PIQCeCUres es a. as Access*Check Status | NPL Inbus 
#21 Bit 2 is a +level Bit 2 
MICRO 10 (MST-1) during Gate > 
6. or ROW Status A1A2 
= . If itis not, look (A1V 2) 
Loop failing test and for a solid +level NPL 


bypass errors: 

1. Load routine 
2. Enter 10, XX, 01, 00 
(XX = test number 
from the Error Code.) 


+NPL Inbus Bit 2 Inbus Dot OR. 
on the (See DE V-! 184.) 
Inbus. 7 Cable Group 0 


Check for the follow- (See FSI 940 and DEV-! 100.) 


ing conditions: 


#16 +Spare Error ® 
7 | should be a —level Note: When replacing A1K2(A1L2), check the 
[Scope (MST-1). addressing jumpers. See INST 6. 


+ Sector Noncompare 
should be a 
—ievel (MST-1). 


@ — Access Check TP 
should be a 
+level (MST-1). 


Sweep 20 ps/div © 
Trigger EXT 
Slope (—) 
A1E2(A1R2)U02 
(—Check Reset) 


Ch 1 A1E2(A1R2)U12 


(+-Gate Mach or R*W . Check that 
Status) A) +Access*Check Sta- Test Point 
voits/div 0.1 tus Bit 2 isa 


—level (MST-1) 
during +Gate Mach 
or R*W Status 

See DEV-I 184. 


probe x10 
Ch 2 Use the test points 
indicated in the Check 
block below. 


#17 #18 


eC) 
cma ionamin |@ 
ee) 


Yes Trouble 


‘corrected 


Maintenance procedure | | 
complete. #19 . No 
#20 


START 500 ACC 990 


+NPL Inbus Bit 2 KH200 (KN200) A1H2 (A1N2) BOS — 


privecueck ACC 100 


DRIVE CHECK _ 


See OPER 117 for additional theory. 


Yes | 


Maintenance procedure 
complete. | 
#4 . 


START 500 


| 2. Enter 10,XX,01,00 


_ MICRO 


A) 


Drive Check not on after 
a forced Access Error. 


#1 


Replace Cards 


A1E2(A1R2) 


A1K2(A1L2) (See Note.) 
A1H2(A1N2) 


#2 


Trouble 
corrected 


#3 No 


MICRO 72 
MICFL 633 


Microdiagnostic 


Loop failing test and 
bypass errors: 
1. Load routine 


(XX = test number 
from Error Code.) 


#5 


Scope 


50 ms/div — 


Sweep 

Trigger EXT 
Slope (—) 
A1E2(A1R2)P10 
(— Rezero) 

Ch 1 A1E2(A1R2)U12 
(+Gate Mach or 
R*W Status) 
volts/div 0.1 
probe x10 

Ch 2Use the test points 
indicated in the Check 
block below. 


#6 


Check 


Use the diagram to isolate 
the failure. If any signal is 
incorrect, go to the refer- 
enced ALD page to isolate 
the failure. 

1. +Gate Mach or R*W 
Status should 
pulse at MST-1 levels 
while the test is loop- 
ing. 

—Access Check TP 
) should go to a 
—level (MST-1) 180 

ms + 36 ms after 

— Rezero 
+Access*Check | 
Status Bit 2 

should be a + level 
(MST-1) during 
aiseg | at or R*W 
Status after 


—Access Check TP 


@. 


#7 


Trouble 
corrected 


#8 Yes o 


ACC 990 
\ Velocity Gain adjustment 
#9 


ACC 800 


A1K2 (A1L2) 
KK140 (KL140) 


mie. | 
CONTROLS Gate Mach or 


R+«W Status 


Rezero 


o, 9 
2) 


DRIVE CHECK _ ACC 101 


Access Check TP _ 


A1H2 (A1N2) 
KHxxx (KNxxx) 


INBUS | 


pg NPL Inbus Bit 2 


9 Access « Check a 
Status Bit 2 (A1V2) 


~ A1TE2 (A1R2) 
KExxx (KRxxx) 


ACC CONTROL 


Cable Group O 


_ Inbus Dot OR. (See FSI 940 and DEV-1 100.) 


(See DEV-1 184.) 


+ Gate Mach or R * W Status KE160 (KR160) A1E2 (A1R2) U12 oO 


A1E2 (A1R2) P10 | 


A1E2 (A1R2) U09 
+Access*Check Status Bit 2 KE160 (KR160) A1E2 (A1R2) S10 


© 


KE120 (KR120) 


—Access Check TP 


Note: When replacing A1K2(A1L2), check the addressing 
jumpers. See INST 6... — : 


| pGo100 
| Seq. 2 of 2 
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KH200 (KN200) 


+NPL Inbus Bit 2 A1H2 (A1N2) BOOS ~ 


2358104 
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DRIVE CHECK AC Cc 101 


CC ¢ CC € 


ACCESS CHECK/ACCESS SAFETY TIMER Mi Hen ACCESS CHECK/ACCESS SAFETY TIMER ACC 110 

ACC 301 

ACC 332 

ACC 510 MICRO MICRO MICRO 

| BS | D 
Replace Cards 
A1E2(A1R2) ; 
A1K2(A1L2) (See Note.) Unable to force an Ac- Access timer duration Unable to force an 
A1H2(A1N2) Een ee eran coees cess Timeout Check out of specification (less Access Timeout Check 
‘i Timeout Check. (Seek Start to servo in han 140 ms). iit the 180 ms safety 
Zero mode). #30 imer. 
#10 ie . Load B3. MICRO 64 437 
# 2. €nter: 00 (Program 


Display = E1) 


No 


Replace Cards 


A1C2(A1T2) 


Trouble 
corrected 


Replace Cards 3. Enter: 00, 00 


A1E2(A1R2) 


Run routine B3, pass 2 
(Sense Display). Record 
contents of Byte 9. 


(Program Display = 
E1) 
Enter: 20 for each 


A1C4(A1T4) 
A1E2(A1R2) 


A1K2(A1L2) (See Note.) 4 


#5 Yes pe Coa, or Note.) A1H2(A1N2) Display Byte. E1 in 431 
| . - a #18 program display = | #38 
parts are not readily (Byte 1; E2 = Byte 2) 
Non-resettable Access ee procedure available, order them and ae vt vt No ¥ 
es 
Check. | | continue. Trouble Yes Byte 9, bit 0 on View eed 
#1 #6 corrected corrected 
| #32 
A #19 ,; No 
G START 500 Sweep 10 us/div Byte 9, bit 1 on te | 
Ch 1A1C4(A1T4)D02 Attention pushbutton | Verify that the dc voltage 
(+Access Timeout) rs} switch. (Use the procedure #26 | Yes at A1C4(A1T4) DO6G is @ 
volts/div 0.1 ACC and diagram on ACC 638.) —12.0 to —14.4 volts dc. | ACC 112 _ 
Note: When replacing AlK2(A1L2), probe x10 112 be replace as Replace Cards Byte 9, bit 2 on No 
check the addressing jumpers. See INST 6. #12 q A1E2(A1R2) 
#20 A1C4(A1T4) 3 
#27 #33 . Yes Voltage No 
Replace Cards ecubi , correct 
No Signal rouble Unable to reset S 
A1C4(A1T4 etocervo 7} 
Al a a3) is a + level (MST-1) eens Off Track error. Se 
#13 . ; : 
7 #34 
: : Yes #21 No PWR 240 
Scope sis ie _ | Verify that the V Ref volt- °K) 
- | , Yes | age at A1C4(A1T4)BO8 is 
aublé Ch 1A1E2(A1R2)P04 eae to force Timeout ete | — 1,28 V (nominal). ACC 112 
corrected (—Run Timer Gated) PR) “alae eoreere ACC 130 
#14 #22 
ACC 112 428 No 
Use the diagram on ACC | | 
112 to isolate the probiem. ne V Ref No 
Troubleshoot solid Access No Signal Y Overshoot Check during voltage present 
a ee ae eae oe apse MSTA es ACC 111 Velocity Gain adjustment | gep y 
from Servo Logic card. , : . 
Replace Cards ste | =e 
#2 ACC 115 


ie 1 A1E2(A1R2) | = 
A1F2(A102) _ , 


Trouble 


oe . A1iC4(A1T4) | ACC 121 ACC 800 corrected 
correcte | #23 
Solid Run A Ti Maintenance procedure 3 
; ‘i | Velocity Gain adjustment Velocity Gain adjustment #44 No 
3 : | ; 
, #9 | ie Trouble , } aae | #36 ' f Early timeout or 
| , “ corrected Yes inoperative timer. } 
Gi Gg  & Oo = 
) #24 | | 
ACC 990 ACC 800 _— | ACC 111 START 500 | ACC 800 | 


ACC 111 
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ACCESS SAFETY TIMER 


See the diagram on ACC 112. 


The Access Safety Timer generates a (—)Access Timeout 


pulse 180 ms (+ 20%) after the start of —Run Timer 
Gated , unless the timer is reset by normal 
completion of the Access operation or detection of any 
Access Check. 


The Access Check latch is set by: 
e An Access Timeout during any Access operation. 


e A Seek Start command © issued to Access Control 
in Zero mode © : | 


The —Sense Status 4 tag A) gates — Access Check TP 
© to +Access* Check Status Bit 0 Mi} . 


See DEV-I 184 for the complete MST Inbus 
configuration. 


-ACC 110 


Solid Run Access Timer 
signal 


Use the diagram on ACC 
112 to isolate the failure. 
If any signal is not correct, 
go to the referenced ALD 
page to isolate the failure. 


1. +Sequence Rezero 
should be a 
— level (MST-1). 
2. Carriage Go Home 
should be a 
+level (MST-1). 
3. —Run Timer Gated 
should be a 
+level (MST-1). 


#2 


ACC 110 


Early timeout or 
inoperative timer 


#3 


MICRO 72 
MICFL 633 


Microdiagnostic 


Loop failing test and 
bypass errors: 

1. Load routine B8 

2. Enter 10, 02, 01, 00 


Sweep 20 ms/div 

Trigger 
Slope (—) 
Ch 1 only 

Ch 1A1E2(A1R2)GO7 
(—Any Rezero) 
voits/div 0.1 
probe x10 

Ch 2 Use the test points 
indicated in the block 
below. 


#5 


Use the diagram on ACC 
112 to isolate the failure. 
If any signal is not correct, | 
go to the referenced ALD 
page to isolate the failure. 


1. —Any Rezero @ 

_ should be a —pulse 
(MST-1) of approxi- 
mately 10 ps. 

2. —Run Timer Gated 
should be a 

—level (MST-1) for 

180 ms +36 ms. If 


ACCESS SAFETY TIMER | 


ACC 110 


Non-resettable Access 
Check . 
#9 


MICRO 72 
MICFL 633 


Loop failing test and 
bypass errors: 


1. Load routine B8 
Enter 10, 02, 01, 00 


20 ps/div 
Slope (+) 
Ch 1 only 
Ch 1A1E2(A1R2)B07 @ 
(+ Diag Set) ACC 112 
volts/div 0.1 
probe x10 
Ch 2A1E2(A1R2)U09 
(— Access Check TP) © 


probe x10 


Use the diagram on ACC 
112 to isolate the failure. 
if any signal is not correct, 
go to the referenced ALD 
page to isolate the failure. 
— Access Check TP © 


should go to a +level 
(MST-1) with + Diag Set 


ACC 110 


Unable to force Timeout 
Check 


#13 


MICRO 72 
MICEFL 633 


Loop failing test and by- 
pass errors: 


1. Load routine B8 
2. Enter 10, 02,01, 00 


Sweep 10 ps/div 
Trigger 
Slope (—) 
Ch 1 only 
Ch 1A1E2(A1R2)D05 
(—Seek Start) 
volts/div 0.1 
probe x10 
Ch 2Use the test points 
indicated in the block 
below. 


Use the diagram on ACC 
112 to isolate the failure. 
If any signal is not correct, 
go to the referenced ALD 
page to isolate the failure. 


1. —Seek Start @ 
should be a —pulse 
(MST-1) of approxi- 
mately 10 us. 

2. —Access Check TP 

should go to a 


ACC 111 


not correct, trace to a2 — level (MST-1) dur- 
+Access Timeout ing —Seek Start. 
3. +Access*Check 
3. —Access Check TPO Status Bit 0 
should go to a —level should be a + evel 
(MST-1) after 180 ms (MST-1) during 
Trouble +36 ms. — Sense Status 4 
corrected 4. Diagnostic Servo 
Reset (+ Diag Set @® 
and —MST Outbus 
Velocity Gain adjustment #8 Bit 1 @') should hold 
the Servo in Zero 
Mode and force 
Access Timeout error 
#6 
DG0110 | 2358105 441300 441303 
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© Copyright IBM Corporation 1976 ACCESS SAFETY TIMER ACC 1 | 1] 
a 2 var a 2 4 SW a ae ar wr ‘i a 4 aa ad ae a a SF er ae 4 ae 


ACCESS SAFETY TIMER 


See OPER 117 for theory. 


A1K2 (A1L2) 


K Koo (K Loox) A1E2 (A1R2) 
KExxx (KRxxx) 


FILE 
CONTROLS 
® ACC CONTRO 


Sense Status 4 
sacs Q 

MST Outbus Bit 1 
lomsn 


A1F2 (A1Q2) 
KF xxx (KQxxx) 


HDA SEQ 


Carriage Go Home 
F 
| State 3 
G 
Sequence Rezero 
+24 V 


Attention Rezero PB Off 


Pushbutton St +24 V 
: Rezero PB On 


+24 V 


A1C2 (A1T2) 
KC100 (KT100) 


SERVO AMP 


DG0112 | 2358106 | 
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ox 


A1H2 (A1N2) 
KHxxx (KNxxx) 


9 Access *« Check 
Status Bit 0 


“xo 


Inbus Dot OR. 
(See DEV-! 184.) 


S Any-Rezero 


ee Access Check TP 


S Zero Mode 
A Run Timer Gated 


A1C4 (A1T4) 
KC500 (KT500) 


ERVO LOGIC 


NPL Inbus Bit 0 


A1A2 
(A1V2) 


Cable Group 0 


(See FS! 940 and DEV-! 100.) 


V Ref (—1.28 Vac) “q IS, | 
-_ vac GO Access Timeout 
—12 Vdc 


ACCESS SAFETY TIMER 


Line Name Test Point 


> 
i 
0 


—Sense Status 4 KE160 (KR160) A1E2 (A1R2) $12 


OOO) 


—Seek Start — KE100 (KR100) A1E2 (A1R2) DOS 


A A ; 
mi m 
— => 
~= —_ 
o>) oO 
Rl KR 
me) Ps] 
_— = 
=a _ 
Q2| 2 


—MST Outbus Bit 1 A1E2 (A1R2) B11 


A1E2 (A1R2) BO7 


—Carriage Go Home KE120 (KR120) A1E2 (A1R2) MO8 


+State 3 KE120 (KR120) A1E2 (A1R2) MO7 | 


OG) 


+Sequence Rezero A1E2 (A1R2) G12 


CE) 


KE140 (KR140) 


+24 V Rezero PB Off A1E2 (A1R2) MO3 | 


+24 V Rezero PB On A1E2 (A1R2) PO2 


OG) 


< 
PS) 
@ 
=< 
| 


1.28 Vdc nom) KC500 (KT500) A1C4 (A1T4) BO8 


KA100 A1C4 (A1T4) DO6 


+Access*Check Status Bit 0 KE160 (KR160) A1E2 (A1R2) U10 


KE130 (KR130) A1E2 (A1R2) GO7 | 


— Access Check TP KE120 (KR120) A1E2 (A1R2) UOS 


OOOO 


+Zero Mode KE140 (KR140) A1E2 (A1R2) D002 


e 


KE120 (KR120) 


—Run Timer Gated | A1E2 (A1R2) P04 


| i 
— 
> ND 
bes < 
ps) a. 
Oo | Q 
N 
@ A 
~~ 
oa 


+Access Timeout KC500 (KT500) - 1A1C4 (A1T4) DO2 


+NPL Inbus Bit 0 A1H2(A1N2) BOS 


KH200 (KN200) 


ACCESS SAFETY TIMER ACC 112 


ACC 112 


ACCESS CHECK/-20V SERVO REFERENCE © | | | - | | | | a | ACCESS CHECK/—20V SERVO REFERENCE ACC 115 


| 7 PWR 280 | | | 
See OPER 119 for theory. ACC 600 ACC 110 | | | | _ | | A1C2 (A1T2) A1C4 (A1T4) 
Be ACC 600 KC100 (KT100) KC500 (KT500) 


SERVO AMP 


KA100(KV100) 


Check 


Voltage at 
A1C2(A1T2)D03 should be 
—24 Vdc to —28.8 Vdc. 


#1 


No 


A1D2 (A1S2) 
KD100 (KS 100) 


Voltage correct 


Yes 
+ 


#2 
a; a Replace Card 
PWR 250 A1C2(A1T2) 


#3 


Trouble corrected 
(voltage correct) 


Replace Cards 


#4 No 
A102(A1S2) 

A1C4(A1T4) 

#5 


Trouble 
corrected 


If a jumper was installed at 
A1E2(A1R2)D02, 
remove it. 


#11 


Velocity Gain adjustment 
#10 


ACC 800 


#6 
Use the diagram to isolate 
the failure. If any signal is 
incorrect, go to the refer- 

enced ALD page to isolate 
the failure. 


Line Name 7 


Trouble 
corrected 


me | tera 


Gg V Ref (—1.28 Vdc) KC100 (KT100) A1C2 (A1T2) BOS 
ACC 990 


V Ref (—1.28 Vdc) KC500 (KT500) A1C4 (A1T4) BO8 
V Ref (—1.28 Vdc) KD100 (KS100) A1D2 (A1S2) BO8 


DGO112 | 2358106 441300 | 441303 
3350 Seq.20f2 | Part No. 31 Mar 76 | 30 Jul 76 


© Copyright IBM Corporation 1976 et ACCESS CHECK/—20V SERVO REFERENCE ACC 1 1 5 


pene 


ACCESS CHECK/OVERSHOOT CHECK 


ACCESS CHECK/OVERSHOOT CHECK ACC 120 


ACC 301 
MICRO ACC 100 MICRO MICRO MICRO MICRO ACC 510 
LAL cs _D | LE | Le LG | 
Cannot reset Overshoot Cannot reset Overshoot Overshoot Check expect- Overshoot Check otcur- nable to force Over- Unable to force Over- 
ed, not received. (Forced red before 3 track cross- | shoot Check at outer shoot Check at inner | False Overshoot error. — 
by microprogram.) ings were counted. guardband. stop. | | 
ti #11 #15 #16 oe 
#21 
Replace Cards Replace Cards [Replace Cards sid Replace Cards 
| Replace Cards Insert the bobbin pushrod. 
A1E2(A1R2) A1E2(A1R2) A1E2(A1R2) . A1E2(A1R2) 
A1CA4(A1T4) A1H2(A1N2) #22 A1C4(A1T4) 
A1D4(A1S4) A1K2(A1L2) (See Note.) Replace Cards | More A1G2(A1P2) 
) A1E2(A1R2) A1K2(A1L2) (See Note.) than 1/4 inch 
7 ee NOTE. 33 
: iz A1D2(A182) A1G2(A1P2) between VCM outer 4 
| A1G2(A1P2) #23 \ scribe 
Trouble Yes A1C4(A1T4) #17 , 


corrected | #12 


Trouble Yes #8 
corrected 
#3 


No 
No { Velocity Gain adjustment Yes 


Yes 


Trouble 


Yes Trouble 
corrected 


#34 


Corrected No, or Do 
ee #18 ™ | ae : Not Know 
correct 
, : : ? | A1G2(A1P2) te 
Unable to reset Access \ #5 #13 No 
. Non-resettable Over- ; ; ; Maintenance procedure 1. 
eneck (Overshoot Check & shoot Check Velocity Gain adjustment No complete. #25 ACC 990 
7 ACC 800 | | 


aie , #10 — 
| | : Overshoot track crossing 
& ie 8 ] counter is defective. 


ACC 121 ACC 121 ACC 800 #14 G 


#19 


Overshoot Check not 


eo detected at the outer 
| START 500 \ guardband. 


Trouble 
corrected 
#26 


ioc : Yes 
ACC 121 o aoe | 
ACC 121 | Velocity Gain adjustment | 


Figure 1. Bobbin Pushrod 


Note: When replacing A1K2(A1L2), check the 1D Crash Stop Scribe 


#27 


ACC 800 Replace Cards 


A1D4(A1S4) 
A1E2(A1R2) 


#28 


No 


Yes 


#29 


addressing jumpers. See INST 6. : sa shes sila peat 
| OD Crash Stop Scribe position 
- , #31 
e aC y 
5 | 7 7 ACC 800 


ACC 121 


-F peorze | 2358107 | 
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ACCESS CHECK/OVERSHOOT CHECK 


oe | 3 ACC 120 ACC 120 
OVERSHOOT CHECK | | | | : re | | 
See the diagram on ACC 122 for the referenced test : 
points. | : 

; Unable to reset Access _ f{ Overshoot track crossing 
An Overshoot Check is caused by one of the following: Check (Overshoot Check) counter is defective. 
1. Three track crossing pulses are counted either after #1 | #7 
the Difference Counter decrements to zero, or after MICRO 72 MICRO 72 
the Access Control advances to Linear Mode. MICFL 633 MICFL 633 


2. Guardband Latch ® or ID Position & is 
detected during a Seek Operation (while Allow Diff 
Ctr © is active). | 


Loop failing test and 
bypass errors: 

1. Load routine B8 
2. Enter 10,08,01 00 


Loop failing test and 
bypass errors: 

1. ‘Load routine B8 
Enter 10,08,01, 00 


3. Carriage velocity is measured greater than 20 
inches/second during a Rezero operation. 


Overshoot Check is reset by a Rezero command @ 


| Sweep 
Trigger EXT 
Slope (—) 
A1K2(A1L2)P10 
(— Drive Sync Tag TP) 
Ch 1 A1E2(A1R2)J05 
volts/div 0.1 (+ Diff Ctr Zero) (L) @ 
probe x10 voilts/div 0.1 
Ch 2 A1E2(A1R2)U09 probe x10 
(—Access Check TP) - |Ch 2Use the test points 
volts/div 0.1 indicated in the next 
probe x10 block below. 


Sweep 20 ps/div 200 ps/div 
Trigger 
Slope (—) 
Ch 1 only 
7 Ch 1 A1E2(A1R2)P10 


(— Rezero) 


ACC 122 


Use the diagram on ACC 
122 to isolate the failure. 
If any signal is not correct, 
go to the referenced ALD 
page to isolate the failure. 


1. Access Check TP 
@ should go toa 
+level (MST-1) dur- 
ing —Rezero @ > 
pulse. 


Use the diagram on ACC 
122 to isolate the failure. 
If any signal is not correct, 
go to the referenced ALD 
page to isolate the failure. 


1. The program sets 
+ Diff Ctr Zero @ to 


- a +level (MST-1) 
during +Access- 

‘ ee Mode @ (Seek Oper- 
se ation) 


2. Three Track Xing 
Pulses later ® , the 
overshoot detection 
circuits set — Access 
Check TP @ toa 
+level (MST-1). 

3. —Direction Bit in 
should be a —level 


With the microprogram 

stopped: 

1. +Access Mode P 
should be a —level 
(MST-1). 

2. +Allow Diff Ctr @ 
should be a —level 


(MST-1). (MST-1) during 
3. —Velocity Grtr 20 IPS +Access Mode 
'G) should be a 4. See Overshoot Check 


+level (MST-1). 
4. See Overshoot Check 
theory at start of this 


| page. 
~ 
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theory at start of this 
page. 


~ 


3350 


ACC 12 


| 


Overshoot Check not 
detected at the outer . 
guardband. 

#11 
MICRO 72 
MICFL 633 


Loop failing test and 
bypass errors: 


1. Load routine B8 
Enter 10,08,01, 00 


A1E2(A1R2)D05 

(— Seek Start) 

Ch 1 A1E2(A1R2)M12 
(+ Access Mode) 
volts/div 0.1 
probe x10. 

Ch 2Use the test points 

indicated in the next 

block below. 


#13 


Use the diagram on ACC 
122 to isolate the failure. 
if any signal is not correct, 
go to the referenced ALD 
page to isolate the failure. 


1. +Access Mode Pp) 


should go to a +level | 


(MST-1) during 
—Seek Start © 
pulse. 

2. —Direction Bit In K ] 
should be a +level 
(MST-1) during 
+ Access Mode 

3. +Allow Diff Ctr @ 
should be a +level 
(MST-1) during 
+Access Mode @. 

4. -+Guardband Latch 
@ should go toa 
+level (MST-1) dur- 
ing +Access Mode 
@ . !f it does not, 
troubleshoot a Seek 
operation with the aid 
of the microprogram 
and scope setups on 
ACC 648 and ACC 
649. 

5. See Overshoot Check 
theory at start of this 


page. 


#14 


#15 
MICRO 72 


ACC 122{Ch 1 A1E2(A1R2)U11 


ACC 120 


Overshoot Check not 
detected at the ID 
position. 


MICFL 633 


Loop failing test and 
bypass errors: 


1. Load routine B8 
2. Enter 10,0B,01, 00 


(—ID Position) 
volts/div 0.1 
probe x10 
Ch 2 A1E2(A1R2)S11 
(+Allow Diff Ctr) 
volts/div 0.1 
probe x10 


#17 


Use the diagram on ACC 
122 to isolate the failure. 
If any signal is not correct, 
go to the referenced ALD 
page to isolate the failure. 


1. The program issues a 
series of 4-track 
Seeks to move the 
carriage into the ID 
Pattern area. 

2. An Overshoot Check 


is forced when the 
carriage moves past 


track 561, as indicat- 
0 by —ID Position 


— Access Check TP 
is set to a —level 
(MST-1) if +Allow 
Diff Ctr @ isa 
+ level (MST-1) when 
—ID Position @ is 

_ detected. 

4. The Overshoot Check 

latch is gated to the 

Inbus @ and @, by 

a Sense Status 4 tag 


See Overshoot Check 
theory at the start of 
this page. 


#18 


Or SMe gee oe eae rere ae eee Seen nes bee! & Fert 


ACCESS CHECK/OVERSHOOT CHECK ACC 12] 


ACC 110 


Overshoot Check during 
a Rezero operation. 


#19 
[Scope 
Use the diagram on ACC 
122 to isolate the failure. 

If any signal is not correct, 
go to the referenced ALD 
page to isolate the failure. 


1. —Velocity Grtr 20 IPS 
should be a 
+level (MST-1). 
See Overshoot Check 
theory at start of this 


#20 


ACC 990 


ACCESS CHECK/OVERSHOOT CHECK 


No 


ACC 120 


Non-resettable Over- 
shoot Check. 


#21 

Use the diagram on ACC 
122 to isolate the failure. 
if any signal is not correct, 


go to the referenced ALD 
page to isolate the failure. 


1. +Access Mode @ 
should be a +level 
(MST-1). 
+Allow Diff Ctr © 
should be a —level 
(MST-1). 

—Velocity Grtr 20 IPS 
© should bea 
+level (MST-1). 

See Overshoot Check 
theory at start of this 
page. 


#22 


Trouble 
corrected 


#23 Yes 


Velocity Gain adjustment 
#24 


ACC 800 


ACC 121 


ACCESS CHECK/OVERSHOOT CHECK ACCESS CHECK/OVERSHOOT CHECK ACC 122 


See OPER 119 for theory | | 

A1K2 (A1L2) | 
A1C4 (A1T4) ROO TIRE KK A1E2 (A1R2) A1H2 (A1N2) + Servo Clock KD560 (KS560) |A1D4 (A1S4) G10 
KC5xx (KT5xx) KExxx (KRxxx) K Hox (KNX) 


ALD 
controts foe Qo, 9 Access Check Timer Gate KD560 (KS560) A1D4 (A1$4) J13 
LOGIC : Ss NPL Inbus 
Sense Status 4%©\ Bit 1 pe KD530 (KS530) A1D4 (A1S4) D13 
A1A2 7 
Rass (A1V2) KE100 (KR100) A1E2 (A1R2) DOS D) 
G /nbus Dot OR. . 

Velocity Grtr 20 IPS e \ (See DEV-1 184.) ee REUiees KE160 (KR160) A1E2 (A1R2) S12 | 


A1C2 (A182) A1D4 (A1S4) | 
SERVO AMP | Servo AN INDEX REG | Guardband Hd | | 
a Latch — Velocity Grtr 20 IPS | KE130 (KR130) A1E2 (A1R2) GO3 @ 


° 


| S Access Check TP | + Guardband Latch KE140 (KR140) | |A1E2 (A1R2) JO4 @| 
Access Mode : : | 


KE140 (KR140) 


DIFF CTR Direction 


acai ee ee ee 
o : 
- = ee ee 
mae raion Q O} sas x 
| ' eee Te 


S 
i) 


A1G2 (A1P2) | | Direction Bitin | KE 100 (KR100 A1E2 (A1R2) DOG eo 
KGxxx (KPxxx) 7 | | . | | 


= 


© 


| — Position 
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ACCESS CHECK/SERVO OFF TRACK 


ACC 100 
ACC 110 
ACC 332 MICRO 


| Bo 
Unable to reset Servo Unable to force Servo 
Off Track error. Off Track error. 


#1 | , #8 


Replace Card | 
' Replace Card 
A1H2(A1N2) 
A1E2(A1R2) A1E2(A1R2) 


#2 #9 


Trouble ree Yes Trouble 
#3 ponerten corrected 
#10 
No MICRO 72 No 
Maintenance procedure MICFL 633 
somplate: 
Use the diagram on ACC #7 Loop failing test and 


bypass errors: 


1. Load routine B8 
2. Enter 10, OF, 01, 00 


#11 


131 to isolate the failure. 

if any signal ts not correct, A 

go to the referenced ALD 

page to isolate the failure. START 500 


1. —Set Rd*Wr or Pad 
Ctrl: @ should be a 
+level (MST-1) when 


+Trk Following Timer eh EXT 2 ms/div 
® is a —level (MST- Slope (—) 
). A1K2(A1L2)P10 


2. See the Servo Off 
Track theory at the 
start of ACC 131. 


(— Drive Sync Tag) 
Ch 1A1E2(A1R2)S03 


i (—Set Rd*Wr or 
44 Pad Ctrl) 


volts/div 0.1 
probe x10 
Yes Ch 2 Use the test points 
indicated in the block 
below. 


Trouble 
_ corrected 


#5 
#12 
No 
Maintenance procedure 
6 complete. 
ACC 990 #6 


START 500 


Note: See Setup Bon ACC 643 through ACC 646 for 
examples of Rezero operation timing photographs. 
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Use the diagram on ACC 
131 to isolate the failure. 
If any signal is not correct, 
go to the referenced ALD 
page to isolate the failure. 


A Servo Off Track error is 
forced by issuing a Set 
Read*Write tag during a 
Rezero operation. 


1. —Set Rd*Wr or Pad 
Ctr! @ should go toa 
—level (MST-1) 10ms 
after — Drive Sync 
Tag. 

2. +Trk Following Timer 
@® should be a 
— level for a minimum 
of 10 ms (see note). 

3. —Access Check TP 

should go toa 
—level (MST-1) with 
—Set Rd*Wr or Pad 
Ctrl PA] : 

4. The Servo Off Track 
Error latch is gated to 
+Access*Check Sta- 
tus Bit2 @ by 
— Sense Status 4 @. 

5. See the Servo Off 
Track theory at the 

start of ACC 131. 


#13 


ACC 301 
ACC 510 


Invalid Servo Off Track 
error. 


#14 


Replace Card 


#15 


Trouble 


corrected 
#16 


N 
MICRO 10 : 


Microdiagnostic 


Loop failing test and 
bypass errors: 

1. Load routine 

2. Enter 10, XX, 01, 00 
(XX = test number 
from the Error Code) 


#17 


Use the diagram on ACC 
131 to isolate the failure. 
If any signal is not correct, 
go to the referenced ALD 
page to isolate the failure. 


1. —Set Rd*Wr or Pad 
Ctrl A] should be a 
+level (MST-1) when 
+Trk Following Timer 
@® is a —level (MST- 
1). 

2. See the Servo Off 
Track theory.at the 

start of ACC 131. 


#18 


Trouble 
corrected 
#19 


Yes 


Maintenance procedure 
complete. 


#20 


START 500 


A1E2(A1R2) = 
| A1K2(A1L2) 


Yes 


No 


Maintenance procedure 
complete. — 


#22 


When replacing 
A1K2(A1L2), check the 

addressing jumpers. See 
INST 6. 


START 500 


ACC 990 


ACCESS CHECK/SERVO OFF TRACK ACC 130 


ACCESS CHECK/SERVO OFF TRACK ACC 130 


am. er ( ( Nu C ( fy 
( 
a bi. ae cet ti:  * Bas) 


SERVO OFF TRACK , 7 SERVO OFF TRACK ACC 131 


A Servo Off Track error is caused by one of two 
conditions: 


1. Loss of Trk Following Timer @® during a Read or 
Write operation. 


2. Set Rd*Wr or Pad Ctrl A) going active when the 
drive is not Track Following @ (Access 
operation). 


The Servo Off Track error latch is gated by Sense Status 
4 °C) to Access* Check Status Bit 2 rE] 


All Access Check conditions @ are reset when a Rezero 
tag is issued to the drive. 


A1K2 (A1L2) 
KKxxx (KLxxx) 


See OPER 119 for additional theory. A1E2 (A1R2) A1H2 (A1N2) 


KExxx (KRxxx) KHxxx (KNxxx) 
CONTROLS 


alk Set Rd»Wr or @ jfecconrnoe 
Pad Ctrl 
a“ Iya ‘Access * Check 
Status Bit 2 9 
Rezero Qo NPL Inbus Bit 2 : 
Lo A1A2 
Sense Status 4 Inbus Dot OR. (A1V2) 
(See DEV-1 184.) 
Cable Group 0 
A1C4 (A1T4) 9 (See FS! 940 and DEV-I 100.) 
KC500 (KT500) Access Check TP 
Trk Following Timer 


—Set Rd*Wr or Pad Ctrl 


FILE 


@ 


“mwemen freee enwaas [@ 


aioe Tow fone aera | 
avcmaaeesfrenene —wewnnee | @ 
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DRIVE STATUS/HDA ATTENTION DRIVE STATUS/HDA ATTENTION ACC 200 
| A1K2 (A1L2) 
+Access*Check Status Bit 5 © indicates HDA Attention MICRO KKxxx (KLxxx) A1E2 (A1R2) A1H2 (A1N2) 
(Sense Byte 8, bit 5) at tlevel (MST-1) during +Gate FILE KExxx (KRxxx) KHxxx (KNdoox) 
eae conn @ [econ 
i Attn Reset 
A Rezero operation, initiated by +tSequence Rezero @ o reset to HDA Atten- eit ae 20 ps/div 9 Access * Check S NPL lnbus eins 
or +24 V Rezero PB On @ , enables HDA Attention. tion with Attention Reset “Signe (-) Status Bit 5 npeS Lae | 
Completion of the Rezero operation (— Access command. A1E2(A1R2)D03 A) Power On Reset ! A1A2 
Complete J) ) allows the HDA Attention to be sent #1 (—Attn Reset) | (A1V2) 
to the Inbus © and generates +Attention © volts/div 0.1 | Qe 
: probe x10 : Gate Machine Status Inbus Dot OR 
: Re placeCards sd d P 

In CE Mode, —Access Complete J) resets HDA Attention pe oni ay se aes G) (See DEV-I 184.) Cable Group 0 
(the attention is not sent to Inbus). An Attn Reset pe a = (See Note 1.) Status Bit 5) a | (See FSI 940 and DEV-! 100.) 
resets HDA Attention when the drive is not in CE Mode. A1F2A1Q2) volts/div 0.1 A1F2 (A102) | | 7 

A1H2(A1N2) a so ie KF150 (KQ150) - 
See OPER 119 for additional theory. Gate Machine HDA SEQ o, a 
| Status) @o Sequence Rezero : | : 

Yes Trouble volts/div 0.1 Sih | 
corrected probe _-X10 a me | 
#7 | | | | | , ! | : 
#3 No Use the diagram to isolate . e © | - ; 
MICRO 72 __ |the failure. If any signal is Attention +24 V Rezero PB Off ““\ Aeeneone 2-3 
: MICFEL 633 incorrect, go to the refer- Pushbutton O 7 . praca | | 
- |enced ALD page to isolate a - | 

rae on @ ee 

Loop failing test and 4. —Attn Reset TAY +24 V Rezero PB On | | Access Complete © 

bypass errors: should reset any At- | — 7 $24V 3 | 

1. Load routine B8 tention and turn off — | (See N = 

2. +Access*Check Sta- ee Note 2.) 


Enter 10, 01, 01, 00 

#6 | | | tus Bit 5 ©) which is 
gated by +Gate Ma- 
chine Status 

2. Power On Reset @ 
resets the Attention 
condition. 

3. Check for a solid 
+level (MST-1) in the 
MST Inbus Bit 5 net- 
work (See DEV-I. 184). 


Note: + Sequence Rezero 
or +24 V Rezero PB 
On @ followed by 

— Access Complete 
@ enables an Atten- 
tion @) to be gated. 


Line Name 


ALD 


Maintenance procedure 
complete. 
#4 


START 500 


© 


A1E2 (A1R2) U0S 


moan 
ee ) 
[emcee fame froma [@ 
Smomatews freemen [@ 
iswoune frannana [@ 
wean @ 


Trouble 
corrected ‘ 


+24 V Rezero PB On A1E2 (A1R2) PO2 


[ecm four oman | 
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Note 1: When replacing AlK2(A1L2), check the addressing 
jumpers. See INST 6. #9 


Note 2: See ACC 638 for Attention Pushbutton diagram and 
checkout procedure. 


ACC 990 


= ES 


DRIVE STATUS/DEVICE BUSY 7 es ; = | = 7 : ie ae a DRIVE STATUS/DEvicE Busy ACC 210 


MICRO : oe = 7 1. es poe * (CRO i : ace 220 


| Use the diagram on ACC | 
211 to isolate the failure. 


aa. If any signal is not correct, 
: es go to the referenced ALD 
2 ee éommend page to isolate the failure. 


| 1. +Set Target A) 
#1 : should be a —level 
(MST-1). 


Replace Cards « . +Sch Sector [G] 


A1E2(A1R2) should be a —level 
A1J4(A1M4) (MST-1). 


Use the diagram on ACC 
211 to isolate the failure. 
if any signal is not correct, 
go to the referenced ALD 
page to isolate the failure. 


1. —Attn Reset @ 
should reset the De- 
vice Busy latch. 

2. The Device Busy latch 
reset is indicated by 
+Access*Check Status 
Bit 6 @ ata —Ievel 
(MST-1) during +Gate 


MICRO 10 
-|Microdiag 


Message Byte 2, 
bit 7 on (Seek 
Complete) 


No Busy response after 
Seek or Rezero operation 
(Drive Status, bit 6 not 
e n) 


#12. 


--|Loop failing test and 
bypass errors: 

1. Load routine 

2. Enter 10, XX, 01, 00 
' (XX. = test number 
from the Error Code) 


#17 ‘ | - 
A1E2(A1R2) | 
A1C4(A1T4) 


Select the trigger based on 
the failing operation | 
(Rezero or Seek). Refer to 


Yes Microdiagnostic Message 
Byte 2, bit2 on | 


(425 


1K2(A1 See Note. ai Fa 
Aa iy ee Note.) #5 | Machine Status : (Drive Check) A1G2(A1P2) the failing microdiagnostic 
3. Check for a solid A1F2(A1Q2) error stop or check both 
A1H2(A1N2) 7 MICRO 10 +level (MST-1) in the | : | operations for correct 
"2 Inbus Bit 6 network | ACC”301 pits 20 paid [~ lCoeration, 
@ . (See DEV-I 184.) #13 _ #27 


Loop failing test and 
bypass errors: 


No . Load routine 
Enter 10, XX, 01, 00 
(XX = test number 


from the Error Code) #8 G 7 | 
| | #14 a | 
| 
A1E2(A1R2) 
|A1K2(A1L2) (See Note.) 
A1F2(A1Q2) 
A1C2(A1T2) 
A1C4(A1T4) 
A1D4(A1S4) © 


4. See the Device Busy 
theory at the start of 
ACC 211. 


~ A1E2(A1R2)P10 
(— Rezero) | 
or _ 
A1E2(A1R2)D05 
(— Seek Start) > ACC 211 
Ch 1 A1E2(A1R2)U05 | : 


: — | (+Gate Machine 
baie 
— 1A1E2(A1R2) | 7  -volts/div 0.1 


A1K2(A1L2) (See Note.) _ probe =X 10 
A1D4(A1S4) Ch 2Use the test points 


A1D2(A1S2) © indicated in the block 
below. 


” Message Byte 2, 
bit 4 on (Online) 


Trouble 
corrected 


Trouble 
corrected 


Yes 


#3 


Maintenance procedure 
complete. 
#4 | 


No Velocity Gain adjustment 


Trouble 
corrected 


e #9 Yes 


Sweep 20 ps/div 
Trigger EXT 

Slope (—) 
A1E2(A1R2)D03 
(—Attn Reset) 


#26 


START 500 (+Gate Machine Maintenance procedure \ #15 ACC 800 | 
| neg 1 © oe , | Trouble Use the diagram on ACC 
| Neral div | oe ACC 211] #10” corrected 211 to isolate the failure. 
Ch on AT E2(A1R2)S04 Trouble If any signal is not correct, 
(+ Access*Check corrected go to the referenced ALD 


page to isolate the failure. 


1. +Diff Ctr Zero @ 
should be a —level 
(MST-1) during a 
Seek operation only. 

2. +0On Track TP @ 
should be a —level — 
(MST-1). 

3. «Access Complete 
'®@ should be a 
+level (MST-1). 

4. +Access*Check 
Status Bit 6 @ 
should be a +level 
(MST-1) during 
+ Gate Machine Sta- 
tuu@®. 

5. See the Device Busy 

theory at the start of 

ACC 211. 


Status Bit 6) No 


volts/div 0.1 
probe x10 


#7 | | | | 
Servo Checkout Proce- 
| dure | 
| | #11 


ACC 630 


@ a ee 


ACC 211] START 500 


Use the diagram on ACC 
211 to isolate the failure. 

If any signal is not correct, 
go to the referenced ALD 
page to isolate the failure. 


1. +HDA Ready © 
should be a +level 
(MST-1). 

2. —Attn Reset @ 
should be a +level 
(MST-1). 

3. +Sector Attention @ 
should be a —level 

(MST-1). 


Note: When replacing A1K2(A1 L2), check the addressing 
jumpers. See INST 6. | e 


| #28 


DG0200 | 2358110 | 
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441300 | 441303 
31 Mar 76 | 30Jul 76 | , 


_ DRIVE STATUS/DEVICE BUSy ACC 210 


( € €¢ € €C €C €C € €C € 


(CC CCOCCECCEE 


DEVICE BUSY DIAGRAM DEVICE BUSY DIAGRAM ACC 211 


A1K2 (A1L2) 


Device Busy is indicated by +Access*Check Status Bit 6 KKxxx (KL xxx) A1E2 (A1R2) A1H2 (A1N2) 


ata + level (MST-1) during +Gate Machine Status 


FILE KExxx (KRxxx) KHxxx (KNxxx) 
DD) : CONTROLS Qo. S Access « Check HINBUS | 9 
Device Busy is set by one of the following: Seek Start Status Bit 6 NPL Inbut Bit 6 


1. —Seek Start B) AND not +On Track TP @ 
2. —Rezero @ AND not +On Track TP @ 
3. +Search Sector 'G) - 
Device Busy is inhibited from being sensed by: 
1. —Access Complete @ ; 
2. +Sector Attention @ 
Device Busy is reset by — Attn Reset E : 


‘nbus Dot OR. 
(See DEV-1 184.) Cable Group 0 


(See FSI 940 and DEV-! 100.) 
& On Track TP 


f Access Check TP 
Access Complete 


a 
cites oe |@ 
sscmromie rena wre (@ 
sos pmo (@ 
a ce 
oxen omc 1@ 
eee 


Set Target 


Rezero iC 


Gate Machine Status 


A1J4 (A1M4) 
KJ5xx (KM5xx) 


Sector Attention 
~ Sch Sector 


Diff Ctr Zero 
A1G2 (A1P2) 
KG100 (KP100) 


| HDA Ready 


A1F2 (A1Q2) 
KF220 (KQ220) 


HDA SEQ 


Attn Reset 


See OPER 30 for additional theory. 


2 |2/0\0| 2 


Line Name 


+Set Target 


— Seek Start 


6'0 |O 


+On Track TP KE120 (KR120) A1E2(A1R2)B10 @ 


| Access Check TP KE120 (KR120) A1E2 (A1R2) UO9 
|— Access Complete KE130 (KR130) | A1E2 (A1R2) MO2 
KH200 (KN200) A1H2 (A1N2) BO2 


DGo211 | 2358111 441300 | 441303 | | ) | 
o« (EEE) (aR 
: Sea.1of2 | PartNo. | | 31Mar76 | 30 Jul 76 | DEVICE BUSY DIAGRAM) =ACC 211 


__|+NPL Inbus Bit 6 
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DRIVE STATUS —- SEEK COMPLETE 


No Seek Complete re- 
sponse within 220 ms 
after a Seek or Rezero 
command.. 


Microdiagnostic ~_ 
<Cimessage byte 2, bit 2 
on (Drive Check) 


#2 No 


No icrodiagnostic 
Message Byte 2, bit 4 
on (Online) 


#27 


pONWe CN CK ae 
#6 | 


Replace Card 


Use the diagram on ACC 
221 to isotate the failure. 
If any signal is not correct, 
go to the referenced ALD 
page to isolate the failure. 


1. -+Sector Attention @e 
should be a —level 
(MST-1). 
+Pad Cpit Attn @ 
should be a —level 
(MST-1). 


#11 


MICRO 10 


| 


Loop failing test and 

bypass errors: 

1. Load routine 

2. Enter 10, XX, 01, 00 
(XX = test number 


#15 


<u 


#16 


Replace Cards 


A1H2(A1N2) 


Seek Complete or Sector 
Attention does not reset 
with Attention Reset or 
Check Reset. 


MICRO 


eo 


Microdiagnostic 
essage Byte 2, bit 2 
on (Drive Check) ~ 


Yes 


No 


No response to Check 
Reset. 


ACC 520 


MICRO 10 


Loop failing test and 
bypass errors: 

1. Load routine 

2. Enter 10, XX, 01, 00 
(XX = test number 
from the Error Code) 


#22 


Sweep 20 ms/div 
Trigger 


DRIVE STATUS - SEEK COMPLETE. ACC 220 


from the Error Code.) 


Slope (—) 
Ch 1 only 
Ch 1 A1E2(A1R2)P10 
(—Rezero) ACC 221 
or 
A1E2(A1R2)D05 A} 
(—Seek Start) 
——- 7 Ch 2Use the test points ACC 221 
indicated in the next 
block below. 


A1E2(A1R2) 


DEV-I 410 aa 


ACC 100 


No 


Trouble 
corrected 


Select the trigger based on 
the failing operation (Seek 
or Rezero). Refer to the 
failing microdiagnostic 
error stop or check both 
operations for correct 
operation. 


No Microdiagnostic Byte 2, bit 
6 on 
(Busy) 


No Scope 


Trouble 


corrected Sweep 20 ps/div 


Trigger #18 Yes 
Slope (—) 
Ch 1 only 

Ch 1 A1E2(A1R2)D03 @ 


Maintenance procedure 


G | #3 Yes Yes 
Replace Cards 


= complete. #21 ; 
ACC 210 A1E2(A1R2) The Drive Check existed Ra as y ACC 221 Use the diagram on ACC 
A1K2(A1L2) (See N prior to the failing Seek #19 221 to isolate the failure. 
(A1L2) (See Note. oe Rascco commend probe x10 If any signal is not correct, 
A1H2(A1N2) : Ch 2 Use the test points o to the refer d ALD 
A1F2(A1Q2) indi i : he 
#10 aa in the block page to isolate the failure. 
v | elow. 7 1. +On Track TP @ 
START 500 should be a —level 
(MST-1) durin 
Trouble Yes ” ACC 100 Use the diagram on ACC — Seek Start Q ua 
ered 221 to isolate the failure. —Rezero (&p. 
If any sign! is not correct, 2. Access Complete 
Maintenance procedure go to the referenced ALD should Be to 2 : 
a complete. page to isolate the failure. —level (MST-1) within 
oO 1. +Attention @ 220 ms of —Seek 
| #9 should go to a —level N art ® Bremner 
> ce — Attn Trouble 4 Note: if Access 
o eer Sia Sobre eter. 
‘ tive, ; 
START 500 Bit 7 © should be a ha at a ea 
ae ae #25 Yes Sy Safety Timer checkout 
procedure. 
. Status @ after ACC 990 3. The +Access*Check 
Note: When replacing A1K2(A1L2), check the addressing —Attn Reset @. (If Velocity Gain adjustment Stat Bit 7 © gated 
jumpers. See INST 6. incorrect, refer to by +Gate Machine 
DEV-| 184). #26 Status @ indicates 


DGO211 | 2358111 441300 | 441303 
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3. See the Seek Com- 
plete theory at the 
start of ACC 221. 


#14 


ACC 800 


DRIVE STATUS - SEEK COMPLETE 


Seek Complete. (See 
the Inbus Dot OR 
Circuit on DEV-1! 184). 


#24 


ACC 220 


Cccec 


DRIVE STATUS — SEEK COMPLETE DIAGRAM DRIVE STATUS - SEEK COMPLETE DIAGRAM ACC 221 


Seek Cplt * Sctr Cmpr_* Sch Sctr, KE170(KR170), is 
gated to Inbus Bit 7 G) by +Gate Machine Status @ 


The conditions for Seek Complete are: 


1. -—Access Complete CK) AND Device Busy (see 
ACC 211). 


2. +Sector Attention 6 
3. +Pad Cplt Attn CF 


Seek Complete is reset (after_a Seek or Rezero 
operation) by —Attn Reset @ which resets the Device 
Busy latch and degates — Access Complete kK) (see 
ACC 211). 


See OPER 107 for additional theory. 


Attn Reset (See DEV-/ 184.) 


A1K2 (A1L2) 3 | 
KKxxx (KLxxx) A1E2 (A1R2) A1H2 (A1N2) . 
FILE KExxx (KRxxx) KHxxx (KNxxx) ALD Test Point 
CONTROLS e 2 
Seek Start : } NPL Inbus Bit 7 KE100 (KR100) A1E2 (A1R2) DO5 oO 
ae KE150 (KR150) A1E2 (A1R2) P10 © 
Gate Machine Status c \ je ence Cable Group 0 A1E2 (A1R2) U05 
Q ; (See FS! 940 and DEV-! 100.) 


Access « Check Stat Bit 7 
On Track TP 


Attention 


+Access*Check Stat Bit 7 KE160 (KR160) A1E2 (A1R2) M13 | 
+On Track TP 1 KE120 (KR120) A1E2 (A1R2) B10 


KE130 (KR130) ~ {A1E2 (A1R2) MO2 
+NPL Inbus Bit 7 KH200 (KN200) A1H2 (A1N2) DO6 


A1J4 (A1M4) 
KJ5xx (KM5xx) 


Sector Attention se 
| Pad Cpit Attention @ 


Access Complete 


DG0221 | 2358112 441300 | 441303 - - | 
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ACCESS STATUS - INVALID STATE 


Access Status Byte 
(Sense Byte 16) 
invalid combinations: 
x3,x4,x5,x7,x9,xB,xD,or xF 
Valid combinations: 

Rezero - 00,01,06,10,12,16 
Seek - 08, OA, or OC 
Track Following - OE 


Access Status Byte | 
indicates invalid combi- stom 
ation of State Latche 


#2 


Replace Cards 


A1E2(A1R2) 
A1H2(A1N2) 


¢ 
: #8 
#3 


Yes Trouble 


corrected 


No 


#4 
MICRO 10 


Loop failing test and by- 
pass errors: 

1. Loadroutine | 

2. Enter 10,XX,01,00 
(XX = test number 
from the Error Code.) 


See ACC 231 for a descrip- 
tion of the Access Status 
Byte (Sense Byte 16), then 
go to DEV-! 184 and use 
the diagram to trouble- 
shoot the invalid Inbus 
condition. 
#6 


DEV-! 184 and Return | | 


Yes 


Trouble 
corrected 


#7 No 
Maintenance procedure | 
complete. 

#1 ; 


START 500 ACC 990 
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ACCESS STATUS - INVALIDSTATE ACC 230 


ACCESS STATUS -INVALIDSTATE ACC 230 


CC ¢ € 


ACCESS CONTROL SENSE BYTE — CIRCUIT DESCRIPTION 


Format 1, Sense Byte 16 contains Access Control Sense 
information, which is gated to the Inbus by —Sense 
Status 4. 


SENSE BYTE 16 - BIT SUMMARY 


Bit0 Access Timeout Check (ACC 111) 
An Access operation (Seek or Rezero) was not 


completed within 180 milliseconds. 


Access Overshoot Check (ACC 121) 
During a Seek or Rezero operation, one of the 
following events caused a Drive Check: 


Bit 1 


a. Three track crossing pulses were detected 
after the Difference Counter decremented 
to zero. 


b. Three track crossing pulses were detected 
after the Access Control advanced to 
Linear Mode. 


c. A Seek operation moved the carriage into 
the inner or outer crash stop. 


d. During a Rezero operation, carriage 
velocity was measured at greater than 20 
inches/second. | 


Servo Off Track Check (ACC 131) 
The servo is not on track and track following 
while Set Read * Write is active. 


These bits indicate the 
current state of the 
Access Control. 
Depending on which 
latch(es) is (are) 
active, the Access 
Control may be in any 
of the Access states 
shown on the right of 
this page. 


Bit 2 


Bit 3 
Bit 4 
Bit 5 


Rezero Latch 
Servo Latch 


Linear Mode Latch 
Bit 6 Control Latch 


Bit7 Wait Latch 


| pGe231 | 2358113 441300 | 441303 
3350 Seq.1of2 | Part No. 31 Mar 76 | 30 Jul 76 


~ © Copyright IBM Corporation 1976 


CC CCCEE 


ACCESS CONTROL STATE LATCHES 


CONTROL 
LATCH 


LINEAR 
MODE 
LATCH 


REZERO 
MODE 
LATCH 


oOo 7wF =a = OO 


20OCO. 


- OO0°00o Oo 


eh at att oa) 


—=~=—3~msmO00 


=a =_= © © 


a ab = ot CE) © 


~ OO — 


ooo 


State 01 


State 00 
State 10 
State 12 
State 16 
State 06 
State OE 


State OA 
State 08 
State OC 
State OE 


ACCESS CONTROL SENSE | 


BYTE- CIRCUIT bescripTION ACC 231 
Wait State } Reset 
Start Rezero 
Move Out 
Turnaround Rezero Operation 
Move In | 
Rezero Linear Mode 
On Track 
Accelerate 
pecelelate Seek Operation 
Seek Linear Mode 
On Track 
ACCESSCONTROL SENSE .—&» , 
‘BYTE.ciRCUIT Descriprion ACC 231 


REZERO — INITIAL ANALYSIS 


REZERO—INITIAL ANALYsIS ~=ACC 301 


FSI 
ACC 510 | ACC 210 


Load B3 
Enter: 00 (Program 
Display =E1) 


‘MICRO 64 : 
3. Enter: 00, 00 
4 


| 
se ete after Run routine B3, Pass 2. 
a-NEZele Operation: Record the contents of _-_— 


ne Message Byte E9 (Access 
MICRO 12 Status). 


“ 


Microdiagnostic Error 
Message Byte 2 for Access 
Status received. 


(Program Display=E1) 
Enter: 20 (Enter 20 for 
each Message Byte. 

In program display 
E1=Byte 1 

E2=Byte 2 


E9=Byte 9.) 


#8 
! #2 


Access Status No 


Bit 1 on 


#3 Yes 
Access Status No 
— Bit 0 on 
Compare the Access Status 


byte to the bytes in this chart 


#5 Yes 


Access Status No 


Bit 2 on 


Compare the Access Status 
byte to the bytes in this chart 
go to the indicated 


Access 
Status = '06' 
'OC' or 'OE' 


Yes #9 No Ss 
4) ACC 366 


ACC 230 


#6 Yes Yes 


Access Status 


a 8 ' 
ACC 570, A milan 


ACC 360, B 
ACC 550, A #7 No | 
ACC’540, B [o, ACC 570 


ACC 560, A 
ACC 110, A 
ACC 330, A ACC 130 
ACC 340, A 
|ACC 350, B 
ACC 230, A 
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REZERO—INITIAL ANALYsis ACC 301 — 


SERVO WAIT STATE (RESET) 


MICRO 


Invalid Access Status 
(Sense Status 4, Tag 

'SF') after a reset by a 
Go Home operation. 


#1 


Replace Cards ‘ 


A1E2(A1R2) 
A1K2(A1L2) (See Note.) 
A1F2(A1Q2) 
A1H2(A1N2) 


#2 


Trouble 
corrected 


MICRO 72 
MICFL 633 


Loop failing test and 
bypass errors: 


1. Load routine B8 
2. Enter 10, 02, 01, 00 


Use the description and 
diagram to isolate the 
problem. 


Problem: Unable to reset 
Access Status to '01' 
with a Diagnostic Go 
Home operation. 


#4 


Trouble 
corrected 


MICRO 


The Odd Track bit (HDA 
Sequence Control Bit 7) 


is on with Access Control 
in Wait State. it should 


#7 


Replace Cards 


A1E2(A1R2) 


A1D4(A1S4) 
A1H2(A1N2) 


#8 


Trouble 
corrected 


Loop failing test and 
bypass errors: 


1. Load routine B8 
2. Enter 10, 02, 01, 00 


Use the description and 
diagram to isolate the 
problem. 


Even Track 'G | should be a 
—level (MST-1) and 
Access*Check Status Bit 7 
(Odd Track) should be 
a —level (MST-1) during 
Sense Status 2 @® (Tag 
'8F'). 


Trouble 
corrected 


#5 No No 
ACC 990 ACC 990 


Maintenance procedure 


START 500 


#11 
complete. 
#6 


Note: When replacing AlK 


jumpers. See INST 6. 


Description: 


1. A Diagnostic Set Tag '8A' (Diag Set @} with 
— MST Outbus Bit 1 on Bus Out) is a 
Diagnostic Go Home operation. The Go Home 
operation is indicated by -Any Go Home @ , 


2. Any Go Home forces Access Control into Wait 
State (Reset), as indicated by a Bus In value of 
'O1' under Sense Status 4 (Tag '8F', Bus 
Out '13') and a Bus In value of xxxx xxx0 under 
Sense Status 2 @® (Tag '8F', Bus Out '43'). 


3.. +Sequence Rezero e should be a — level 
(MST-1). 


2(A1L2), check the addressing 


A1K2 (A1L2) 
KKxxx (KLxxx) 


FILE 
CONTROLS 


A1F2 (A1Q2) 
KFxxx (KOxxx) 


Sequence Rezero Ef 


aa a ginning 
Me a 4 . Ke a = 7 
bg ¢ a ¢C 


od 


Eleva 


bis: se 


ACC 310 


SERVO WAIT STATE (RESET) 


A1E2 (A1R2) 
KExxx (KRxxx) 


Qo ACC CONTROL S 


Diag Set 
Sense Status 2 


Any Go Home 


>. Even Track 


S Access « Check Status Bit 0 


Ip Access « Check Status Bit 1 


Access « Check Status Bit 2 


Access * Check Status Bit 3 


& Access « Check Status Bit 4 


To Inbus Dot OR. 
(See DEV-I * 8.1.) 


Access « Check Status Bit 5 
| bg Access « Check Status Bit 6 


4 Access » Check Status Bit 7 


KE110 (KR110) A1E2 (A1R2) B07 


i 
: 


-~ MST Outbus Bit 1 KE110 (KR110) A1E2 (A1R2) B11 


— Sense Status 4 KE160 (KR160) A1E2 (A1R2) S12 


— Sense Status 2 | KE160 (KR160) A1E2 (A1R2) S08 


+ Sequence Rezero KE140 (KR140) A1E2 (A1R2) G12 


—Any Go Home KE120 (KR120) 


A1E2 (A1R2) J12 


KE150(KR150) —Ss_- | A1E2 (A1R2) B13 


KE160 (KR160) |A1E2 (A1R2) U10 


KE160 (KR160) 


+Access* Check Status Bit 0 


I 
< 
6 
3 
= 
3 
° 
xr 


+Access*Check Status Bit 1 A1E2 (A1R2) U13 


+Access*Check Stetus Bit 2 KE160 (KR160) |JA1E2 (A1R2) S10 


+Access*Check Status Bit 3 KE160 (KR160) 


AtTE2 (A1R2) $13 


KE160 (KR160) 


+Access* Check Status Bit 4 A1E2 (A1R2) U04 | 


+Access*Check Status Bit 5 KE160 (KR160) | A1E2 (A1R2) P13 


+Access* Check Status Bit 6 | KE160 (KR160) |ATE2 (A1R2) S04 


x 


+ 
: 
* 
?) 
J 
7] 
| 8 
e . 
| @& 
io] 
~ 
wd 


| KE160 (KR160) A1E2 (A1R2) M13 


ODOOOOODOOOOOO 


DG0310 2358114 441300 | . 
3350 Seq.1of2 | PartNo. 31 Mar 76 


© Copyright IBM Corporation 1976 SERVO WAIT STATE (RESET) ACC 310 


SERVO WAIT | STATE —_— ANALOG RESET a ee | | | | SERVO WAIT STATE 2 ANALOGRESET ACC 312 


A1K2 (A1L2) 


‘MICRO | | | KKxxx (KLxxx) Zero Mode 
ae | Any Go Home 
é } Ce 
| | / A1E2 (A1R2) 
| . | | . | KExxx (KRxxx) 
_{ Target Velocity not on . , | 
with servo in Wait state. Trouble Yes Sense Status 3 Sense Status 3 ) 
ted | 
1 | rrieace A1D2 (A1S2) A1C4 (A1T4) 
100 (KS100) 
Disply ie — RoSes (Ton JD Secesccnse 
| | | MICFL 633 | ee Status Bit 2 
Microdiagnostic error ame :; © AN are @ 
Message Byte 2 for Sense Micradiagnostic +12 Vde Velocity 
Status 3. Loop failing test and | 
: bypass errors: 
#2 | 1. Load routine B8 
| | 2. Enter 10,03,01,00 . | 
Yes Velocity 
eal ' 
Byte 2 = ‘00 Q Current 
- |Replace Cards Sweep 20 ps/div Magnitude TP 
Trigger 
: No A1K2(A1L2) (See Note.) 
3 Slope (—) 
A1E2(A1R2) 
Replace Cards A1F2(A1Q2) Ch 1 only 
Ch 1 A1E2(A1R2)S07 Velocity Enable 
A1D2(A1S2) Y 
( a (—Sense Status 3) 
AIC2(A1T2) volts/div 0.1 A1C2 (A1T2) Move Forward 
A1C4(A1T4) ' ; | probe x10 KC100 (KT100) Move Reverse 
A1E2(A1R2) 2 Trouble Ch 2 A1E2(A1R2)S10 
corrected (+ Access*Check : 
Status Bit 2) 
volts/div 0.1 
#4 #8 Yes | probe x 10 
lista d No Maintenance procedure #14 : 
complete. Use the diagram to isolate A1D2 (A1S2) DOS 
the problem: 
#5 Yes #9 


+Access*Check Status Bit 
2 should go to a 

+level (MST-1) during 
— Sense Status 3 @9¢ 


A1D2 (A1S2) J10 

A1D2 (A1S2) J12 

A1D2 (A1S2) GO8 

A1C4 (A1T4) BO8 

A1D2 (A1S2) BO8 

416 No A1D2 (A1S2) B13 
Servo Checkout A1C4 (A1T4) G04 
procedure. . | 


#17 


ACC 600 


Velocity Gain adjustment A 
| : | START 500 


#6 
E ted 


+(MST-1) _ 


Test 
Point 


corrected 


[No Target Velocity indica- | 
[tion from analog. ss 


a 
e 


N 


| +(MST-1) 


& 


+(MST-1) 


> 


—(MST-1) 


Use the diagram and this 
chart to check these test- 
points, in sequence, for the 
expected level. Scope 
back to the source of the 
problem on the first test- 
point that is not at the 
expected level. 


_(MST-1) 


—1.28 Vdc 
(Nom.) 


+12 Vdc 


o 


= 


Velocity Gain adjustment 


A1E2 (A1R2) S07 
A1E2 (A1R2) G04 


0 Vde +0.2 Vde 
Note: When replacing 


©0200000060 


oS © & 


Ne mn a, A1K2(A1L2), check the | 
1 —(MST-1) | addressing jumpers. = | ACC 800 A1E2 (A1R2) $10 ©! 
_ See INST 6. 7 , , 
DG0310 | 2358114 | | 441300 | 
soso | Stas | eee | [atmerns] ||| 
© Copyright IBM Corporation 1976 _ | SERVO WAIT STATE— ANALOGRESET ACC 312 


Cc ccc OCC CO CE 


( €( € € € € € €- 


SERVO WAIT STATE-SERVo INPUT ACC 314 


SERVO WAIT STATE — SERVO INPUT 


MICRO 
ACC 330 


Index pulse not found. 
(Indicates no servo 


#1 


KD520(KS520) 
A1K2(A1L2) (See Note.) 
A1E2(A1R2) [Scope 
Check HDA Connectors: Ch 1 A1D4(A1S4)B13 
A1B2(A1U2) 
01CA1A3(01DA1A3) ne 


lf parts are not readily 
available, order them and 
continue below. 


#2 


“Signal = pulses 
(See ACC 605, Fig 7 fo; 


example) 


Yes 


Replace Cards 


oe No A1H2(A1N2) 
A1K2(A1L2) (See Note.) 


Cards replaced 


KC100(KT100) A1D2(A1S2) 
A1D4(A1S4) 
is a paneioad A1E2(A1R2) 
Ch1 A1C2(A1T2)D12 A1C2(A1T2) ra 
(+ Servo Clock) | A1H2(A1N2) 
- * Trouble < 
, corrected 
“dsignal = pulses 
See ACC 602, Fig 3 fo 
example) #14 No 
#6 No Use the description and 
Replace Cards diagram on RPI 112 to 
isolate problem. 
A1C2(A1T2) #15 | a 
A1D4(A1S4) 
- RP! 112 and Return = 
Note: When replacing A1K2(A1L2), = Trouble No No eee 
check the addressing jumpers. corrected correct? 
See INST 6. Yes 
#8 , #16 
| Velocity Gain soluetnent | sali lea Velocity Gain adjustment 
“ er a 
ACC 800 | ACC 600 ~~ ACC 800 
DG0314 2358115 441300 441303 | 
3350 Seq. 1 of 2 Part No. 31 Mar 76 30 Jul 76 | | 
© Copyright IBM Corporation 1976 — | | SERVO WAIT STATE-SERVOINPUT ACC 314 


la ata 


ACCESS STATE 00 - REZERO START 


Use the diagram on ACC 
321 to isolate the failure. 
If any signal is incorrect, . 
go to the referenced ALD 
page to isolate the failure. 


1. While the Attention 


pushbutton is being 
pushed, —Any Rezero 
@ should stay at a — 
level (MST-1). 

+ Diff Ctr Zero @ 
should be at a + level 
(MST-1). 


#19 


No Trouble 
corrected 
y #20 Yes 
ACC 990 


Maintenance procedure 
complete. 
aac 


START 500 


DG0314 | 2358115 


© Copyright IBM Corporation 1976 


441300 441303 
31 Mar 76 | 30 Jul 76 


ACC 301 
ACC 332 


Access Timeout error in 
Rezero State 00. Access 
Control failed to set the 

Rezero Mode latch. 


#1 


Replace or Order 


A1E2(A1R2) 
A1D2(A1S2) 
A1G2(A1P2) 
A1C4(A1T4) 


If parts are not readily 
available, order them and 
continue below. 


#2 


No 


Trouble 
corrected 


#3 Yes 
Servo Gain adjustment 
#4 


ACC 800 


Replace Cards No 


A1G2(A1P2) 
A1E2(A1R2) 


#5 


Trouble 
corrected 


#6 Yes 


Maintenance procedure 
complete. 


#7 


START 500 


With the microdiagnostic 
stopped at the error, con- 
tinue below. 


Sweep 2 ps/div 

Trigger AUTO 

Ch 1 A1E2(A1R2)J05 
(+ Diff Ctr Zero) 
volts/div 0.1 
probe x10 


Signal 
at +level 
(MST-1) 


Yes 


#17 


Replace Cards 


A1E2(A1R2) 
A1D2(A1S2) 


A1C4(A1T4) 


No 


Trouble 
corrected 


#12 Yes 


Servo Gain adjustment 


ACC 800 


#13 


Yes 


Trouble 
corrected 


No 


ACC 990 


Maintenance procedure 
complete. 


#18 


START 500 


ACCESS STATE 00 —~ REZERO START 


ACCESS STATE 00-REZEROSTART ACC 320 


MICRO 10 


Microdiagnostics 


Loop the failing test and 
bypass errors: 

1. Load routine 

2. Enter 10,XX,01,00 
(XX = test number 
from the Error Code) 


5 ps/div 


Slope (—) 
Ch 1 only 

Ch 1 A1E2(A1R2)P10 
(— Rezero) 
volts/div 0.1 
probe x10 


Ch 2 Use the test points 
indicated in the next 
block. 


ACC 321 


#15 


Use the diagram on ACC 
321 to isolate the failure. 
If any signal is not correct, 
go to the referenced ALD 
page to isolate the failure. 


1. +Access Start KK) 
should go to a + level 
(MST-1). 

2. —Even Track @ 
should be a — level 
(MST-1). 

3. —Any Rezero @ 
should go to a — level 
(MST-1). 

4. +DiffCtrZero @ 
should be a + level 
(MST-1). 

5. +Forward @ should 
be a — level (MST-1). 

6. —Allow Rezero @ 
should go to a — level 
(MST-1). 

7. —Target Velocity @ 
should be a — level 
(MST-1). 

8. +Rezero Mode @ 

_ should go to a + level 
(MST-1). 

9. +Access*Check 

Status Bit 3 

should be a’+ level 

(MST-1) when gated 

by —Sense Status 4 


#16 


ACC 320 


C ¢ € C € € € € € €C CC € € CC € € CC € CC CC € € COC € 


ACCESS STATE 00 — REZERO START ACCESS STATE 00-REZEROSTART ACC 321 


Any Rezero command (System Rezero Tag, Attention PB Rezero, 
or HDA Sequence Rezero) issued to the servo starts the following 
sequence of operations: 


1. Any Rezero forces the Access Control Sequencer into State 01 
Wait (see Note 1). State O1 resets any active Access Check 
(see Note 2). 


2. With Access Checks reset, the sequencer advances to State 00 
to test the following initial servo conditions: 

Even Track latch active. 

Difference Counter reset to zero. 

Target Velocity (no carriage movement) active. 

Allow Rezero active (indicates analog velocity measurement 

controls are set to the correct starting condition). 


3. If the initial servo conditions are correct, the sequencer A1K2 (A1L2) 
advances to State 10 or 12 to start carriage movement. | KKxxx (KLxxx) A1E2 (A1R2) A1H2 (A1N2) 


H 
See OPER 130 for additional theory. KExxx (KRxxx) KHxxx (KNxxx) 
E 


ACC CONTROL INBUS 


Rezero 


A at 
nbus Bit 3 
oo ve 
} | / (A1V2) 
Diff Ctr Zero “*\ 
Inbus Dot OR. Cable Group 0 
KD1xx (KS1xx) DEV-! 100.) | 


SERVO 
ANALOG 


Access Start 
Forward B \ 


KD100(kKS100) ‘| A1D2 (A182) G10 
KD100(kS100) —«|A1D2 (A182)G12_- 
KE150 (KR150) A1E2 (A1R2) P10 


9 Access«Check Status Bit 3 


Allow Rezero 


J 
| Any Rezero 


K 
A Access Start 


ZL 


A1C4 (A1T4) 
KC5xx (KT5xx) Iya KE160 (KR160) A1E2 (A1R2) S12 
| — Even Track 
arge 
Velocity eo S + Diff Ctr Zero KE100 (KR100) A1E2 (A1R2) JOS 
Rezero Mode 


a 
+NPL Inbus Bit 3 (See Note 3.) 


Forward 


Note 1: Access Control.Sequencer state is indicated in Sense 
Byte 16, bits 3 through 7 or microdiagnostic routine B3 Error 
Message Byte 9, bits 3 through 7. 


Note 2: Access Checks are indicated in Sense Byte 16, bits O, 
1, and 2 or microdiagnostic routine B3 Error Message Byte 9, 
bits 0. 1, and 2. 

Note 3: 7he Rezero Mode /atch is gated to Access «Check 
Status Bit 3 rH) by Sense Status 4 . See DEV-! 184 

for a detailed diagram of the Inbus Dot OR circuit. 
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8|0/0/6/0/8/0/0/0/0/0/0 6 


( €( € € € € € € 


ACCESS STATE 10 —- MOVE OUT 


. Load B3 

2. Enter: OO (Program 
Display = E1) 

3. Enter: 00,00 (Program 
Display = E1) 

4, Enter: 20 (Enter 20 for 
each display byte. E1 in 
program display = Byte 1; 

E2 = Byte 2) 


No 


insert the bobbin pushrod. 


#2 


Carriage at outer 
stop position 


#3 Yes 


Replace Cards 
A1D4(A1S4) 


A1C2(A1T2) 
A1E2(A1R2) 


#4 


Trouble No 


corrected 


#5 


Yes 


Velocity Gain adjustment 


#6 


ACC 800 


| pGo330 | 2358117 | 
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ACC 301 


Access timeout error 
during a Rezero opera- 
tion — State 10 (Move 

Out). 


MICRO 10 


Run routine B8; inhibit 


s linking. Enter: B8, 04, 00 


MAP from Error 
Code B855 


Replace or Order 


A1D2(A1S2) 
A1D4(A1S4) #14 Yes 


A1C2(A1T2) Ferns ee | 
A1C4(A1T4) [Servo does not drive in Use the procedure on ACC 
A1E2(A1R2) reverse direction during 800 to verify the Velocity #25 Yes 
Power Amp P532(°542 Rereromode; |_| Gain adhntment. Return 
ere i 

ieee roe OF ve “ lac ee aa Ns Exit to MICRO section and 
If parts are not readily oe follow instructions under 
available, order them and Replace Cards the first failing Error Code. 


continue below. 


A1C4(A1T4) 
#8 


A1E2(A1R2) 


#26 


ACC 800 and Return 


Power Amp P532(P542) 
(See LOC 4 or 14) 
A1D2(A1S2) 


See MICRO 64 for running #16 


Microdiagnostic Go to PWR 290, Entry B, 


to check the power supply 
voltages. Repair or replace 
parts as required and 
return here when the check 
is complete. 


Run routine B3 and display 
Message Byte E7 (pass 2). 


instructions. 


#9 


#20 


Bit1 = 1 
(Guardband pattern) 


PWR 290 and Return 


Trouble 


No corrected 


Trouble 
corrected 


Servo Checkout | #21 
procedure. #17 Yes ° 
#12 
Velocity Gain adjustment 
ACC 600 #18 | 


Maintenance procedure 
complete. 


START 500 


Replace Cards 


Power Amp P532(P542) 
(See LOC 4 or 14) 


[Scope A1C2(A1T2) 
ACC 800 A1C4(A1T4) 
Use scope to isolate the A1D2(A1S2) 
problem. Go to ACC 314, A1D4(A1S4) 
Entry A and troubleshoot A1E2(A1R2) 
for missing Index pattern. A1F2(A1Q2) 
A1G2(A1P2) 

#11 | 

yy 7 


ACC 314 


441300 | 441303 | 441305 441307 
31 Mar 76 | 30 Jul 76 | 29 Oct 76 3 Oct 77 


CC COCCCECE 


Unexpected state ad- 
vance after a Rezero | 
command was issued to 

initiate a Rezero opera- 
tion from track 0. 


#28 


Replace Cards 


A1D4(A1S4) 
A1D2(A1S2) 


A1E2(A1R2) 
A1C2(A1T2) 


#29 


ACC 330 


ACCESS STATE 10- MOVE OUT 


MICRO 


MICRO 


Guardband latch was not 
set on during a Rezero 
operation from track 0. 


Target Velocity did not 
turn off during a Rezero 
operation initiated from 
track 0. (No reverse drive 
to VCM.) 


#30 


(Forward drive current is 
active during Move Out 
state.) 


Replace Cards 


A1E2(A1R2) 
A1C4(A1T4) 
Power Amp P532(P542) 
(See LOC 4 or 14) 
A1D2(A1S2) 


#31 


No 


Trouble 
corrected 


Servo Checkout #32 Yes 
procedure 
#35 ; 
yy Velocity Gain adjustment 


#33 


ACC 800 


ACC 600 


ACCESS STATE 10-MovEOUT ACC 330 


ACCESS STATE 10 — CARRIAGE MOVEMENT 


ACCESS STATE 10-CARRIAGEMOVEMENT ACC 332 


MICRO 


MICRO 


Replace or Order | 


Byte 2 = Yes A1C2(A1T2) 
X1XX XXXX CNA) Rep lace Cards 
Target Velocity indicator Track Xing latch did not | Power Amp P532(P542) 
did not reset before end change state before the (See LOC 4 or 14) A1C4(A1T4) 
of the Rezero operation. #2 No ares _— 4 end of the Rezero A1D2(A1S2) Power Amp P532(P542) 
(No carriage movement) "access Timeout during od Overshoot check during operation. A1D4(A1S4) (See LOC 4 or 14) 
#6 | | Rezero Mode (indicates no | |Rezero mode. (No carriage | #18 A1E2(A1R2) A1D2(A1S2) 
MICRO 12 a [carriage movement). y ,movement detected.) _ If parts are not readily A1E2(A1R2) 
ie ae #10 MICRO 12 available, order them and 
Dispia | | #34 
| : Display continue below. 
_| Microdiagnostic Error 
Message Byte 2 for Access Replace Cards Microdiagnostic Error | #25 
Status received. A1C4(A1T4) Message Byte 2 for Access | 
Lang ree Replace Cards aa i , Yes 
Power Amp P532(P542 neplace acces aie Above cards Yes iia 
(See LOC 4 or 14) A1E2(A1R2) replaced 
A1D2(A1S2) A1C2(A1T2) 6 
A1C4(A1T4) No 
#4 KC500(KT500) 
KC500(KT500) A1D2(A1S2) KE160(KR160) 
[Check A1D4(A1S4) kone... 
Connector: #11 Ch 1 A1E2(A1R2)P07 Connector: 
A1A4(A1V4)D10 to P532 #20 Yes a sie Alona V4)D10 to P532 
obey ae , 
gt (Power Amp Drive es (Power Amp rive 


1xx0 0001 


. cable or an open voice coil: 
(Wait) A1D2(A1S2) in the VCM and manually 
A, | A1C2(A1T2) move the carriage across Me hina cela | 
#1 No Trouble #21 ih es oe observing P532(P542) from Rlicoaue 
pis oa oe ci pape one eS Power Amp. (See 
110 #28 LOC 4 or 14.) 
37 f. Trouble No #35 
Byte 2 = No i LA ell i sh corrected 3. With CE meter, check 
XX1X XXX P532(P542) from Power Thesigial e for continuity (3 to 6 
Amp. (See LOC 4 or 14.) #22 ; es & ohms) between: 
3. With CE meter, check for Yes ie P532-1 and P532-2 
#9 Yes continuity (3 to 6 ohms) MST-1 leve 


| — : acer See YA/YBO60. — 
Servo Off Track error not pee d sen Velocity Gain adjustment #29 No 4. ste Sar eres VCM 
reset by Rezero | See YA/YBO60. | Replace Cards Repair aie elece pans eae 
ommand. 4. Check for loose VCM | 


#14 


ACC 130 


#38 


quired, (See HDA 708 for 
voice coil replacement proce- 
dure or HDA 710 for HDA 


between: 


ribbon cable connection. 
Repair or replace parts as re- 


replacement procedure.) 


Trouble No 


corrected 


A1E2(A1R2) 


#23 


ACC 800 


insert the bobbin pushrod 


A1C2(A1T2) 
A1D2(A1S2) 


A1D4(A1S4) 
A1E2(A1R2) 


#30 


Trouble 
corrected 


Yes 


#31 No 


Test for an open VCM 


(P542-1 and P542-2) 


required. (See HDA 708 for 
voice coil replacement proce- 
dure or HDA 710 for HDA 

replacement procedure.) 


#36 


; #12 Servo Checkout Servo Checkout Servo Checkout 


3 | 32 
#5 #13 #24 #40. | ; | : 


ACC 630 


ACC 800 ACC 600 ~ ACC 600 ACC 800 


DG0330 | 2358117 441300 | 441303 | 441305 441307 | 
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ACC 332 


ACCESS STATE 10 -CARRIAGE MOVEMENT 


ACCESS STATE 10 — CARRIAGE MOVEMENT 


ACC 301 
MICRO 


High Velocity Overshoot 
check detected during 
Rezero Mode. 


#1 


Replace or Order 


A1D2(A1S2) 
A1D4(A1S4) 
A1C2(A1T2) 


Power Amp P532(P542) 


(See LOC 4 or 14) 
A1E2(A1R2) 
if parts are not readily 
available, order them and 
continue below. 


#2 


Above cards No 
replaced 
#4 Yes 
Trouble Yes 
corrected 


#5 | 
No 
Servo Checkout : : | 
procedure | Velocity Gain adjustment 
#6 #9 


ACC 600 


2358118 
3350 Seq. 1 of 2 Part No. 


© Copyright IBM Corporation 1976 


KC100(KT100) 


Ch 1 A1C2(A1T2) G12 
(+ Position) 
volts/div. 0.2 


#12 


insert the bobbin pushrod 
into the VCM and manually 
move the carriage across 
the disk while observing 
the scope. 


#13 


+ Position signal should 
cycle between +4 volts 


and —4 volts (minimum) as 
the carriage is moved 
across the disk. 


#14 


Signal 
correct 


KC100(KT 100) 


#15 
h1 A1C2(A1T2) J12 
KE130(KR130) : (— Baal 
Scope volts/div 0.2 
Ch 1 A1E2(A1R2) GO3 
(— Velocity Grtr mF 
20 IPS) — Position signa = 
eets same parameters 
#7 as +positio 
Signal at No #11 Yes . 
—level (MST-1) A1C2(A1T2) 
A1D4(A184) 
Remove the drive power and 
#8 Yes oe check for coninuity between: 
P532(P542)-12 and 
A1A4(A1V 4) D02 (Current 
Sense). See LOC 4 or 14 
and YAQ60(YB060). 
#16 


Trouble 
corrected 


Replace Cards 


A1G2(A1P2) 

1A1D2(A1S2) 

A1D4(A1S4) 

A1C4(A1T4) 

Power Amp P532(P542) 
(See LOC 4 or 14) 

A1E2(A1R2) 


ACC 800 


441300 441303 
31 Mar 76 30 Jul 76 


(€ € C€ € € € € € € € € € € € € 


ACCESS STATE 10 - CARRIAGE MOVEMENT 


ACC 334 


ye KC510(KT510) 


Ch 1 A1C4(A1T4)J12 
(— Velocity) 


#18 


— Velocity 
= 0 Vdc 
+0.2 Vdc 


No 


KD100(KS100) 


Ch 1 A1D2(A1S2) GO8 
(—Velocity Enable) 


#19 


Replace Cards 


A1C4(A1T4) 
A1E2(A1R2) 


#20 


Ch 1 A1D2(A1S2) G07 
(Current Sense) 


Replace Cards 


A1C4(A1T4) 
A1D2(A1S2) 


#24 
Replace Cards 


Power Amp P532(P542) 
(See LOC 4 or 14) 
A1D2(A1S2) 


Trouble No 
corrected 
#26 Yes 
Servo Checkout 
procedure 
#29 
Velocity Gain adjustment A] 
, | ACC 600 
#27 


ACC 800 


ACC 334 


ACCESS STATE 10 - CARRIAGE MOVEMENT 


_|linking. Enter: B8, 04, 00 


_| follow instructions under 


Acc 301 ~ 


Access timeout error 
during a Rezero opera-. 

tion—State12 
-\(Turnaround). 


#1 


Entry to MAP 
from Error Code 
B855 


#2 
MICRO 10 


[Microdiagnostic | 


Run routine B8; inhibit 


Test fails 


#4 | Yes 


Error Analysis 


Exit to MICRO section and 


the first failing Error Code. 


MICRO 


#5 


DG0334 2358118 
3350 Se: of 2 
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ACCESS STATE 12 - TURNAROUND 


Maintenance procedure 
complete. 
#13 . 


START 500 


Servo Checkout 
procedure 


#14 


ACC 630 


#10 


#11 


Yes 


#7 


No 


| 441300 | 441303 | | 
31 Mar 76 30 Jul 76 | 


Use the procedure on ACC 
800 to verify the Velocity 
Gain adjustment. Return 
here if adjustment is within 
specification. 


ACC 800 and Return 


Go to PWR 290, Entry B, 
to check the power supply 
voltages. Repair or replace 
parts as required and 
return here when the check 
is complete. 


PWR 290 and Return 


Trouble 
corrected 


#12 No 


Possible Causes 


A1C2(A1T2) 
A1C4(A1T4) 
A1D2(A1S2) 
A1D4(A1S4) 


A1E2(A1R2) 


-|A1F2(A1Q2) 


Power Amp P532(P542) 
(See LOC 4 or 14) 
A1G2(A1P2) 


Trouble 
- corrected 


#8 Yes 


Velocity Gain adjustment 
#9 


ACC 800 


ACCESS STATE 12- TURNAROUND ACC 340 


ACCESS STATE 12-TURNAROUND ACC 340 


ACCESS STATE 12 —- TURNAROUND 


MICRO 


Guardband latch failed td 
turn on before end of 
Rezero operation. 


Microdiagnostic Error 
Message Byte 2 for Access 
Status received. 


#3 
- 
' OE ' 
Yes 


#4 
Replace Cards 


A1E2(A1R2) 
A1D4(A1S4) 
#5 


Yes 


Trouble 
corrected 


#24 | No 


Replace or Order 


A1D2(A1S2) 

A1D4(A1S4) 

A1C2(A1T2) 

A1C4(A1T4) 

A1E2(A1R2) 

Power Amp P532(P542) 
(See Loc 4 or 14) 


If parts are not readily 
available, order them and 
continue below. 


#8 


Above cards 
replaced 


} KE160(KR160) 


Ch 1 A1E2(A1R2) JO4 
(+ Guardband Latch) 


#11 


#9 


Insert the bobbin pushrod 
fin the VCM and pull the 

| Carriage into the outer stop 
| position. 


Signal Yes 
at +level 


(MST-1) 


A1E2(A1R2) 
A1C4(A1T4) 
| Power Amp P532(P542) 


#13 


| Replace Cards | | 


A1D4(A1S4) 
A1C2(A1T2) 
A1E2(A1R2) 


A1D2(A1S2). 


Trouble 
corrected 


|Repiace Cards | , . 


(See Loc 4 or 14) 


ACC 301 


Ce Gee Gee ee ee 


ACC 344 


ACCESS STATE !2-TURNAROUND 


MICRO 


During a Rezero opera- 
| tion from the outer crash 
| stop position, the Access 
Control sequencer failed 
to advance to State 16 
(Move In) before Op End | 
was detected. s 


#16 
MICRO 12 


Display 


Microdiagnostic Error 
Message Byte 2 for Access 
| Status received. 


#17 


No Byte 2 = Yes 
xxx 1 0010 a 
Replace Cards i 


#18 A1E2(A1R2) 
A1C4(A1T4) 
A1C2(A1T2) 


Power Amp P532 (P542) 
| Go Home Pulser P535 
|See Note 
1|A1D4(A1S4) 
A1D2(A1S2) 


Trouble No 
corrected 
¢ { Servo Checkout 
vo Yes procedure 
{ Maintenance procedure #23 


. complete. ; yg 
#21 4 
GS ACC 600 


START 500 


| re Yes | Note: he connector on top of the Pulser card is split 
Servo Checkout | | | ae Ckaceout | rik side for Drive A and one side for Drive B). Reversing 
procedure Velocity Gain adjustment d | the connector will swap the A and B drive pulser circuits. 
: procedure 
7 | (See LOC 4 or 14.) 
#25 #7 : #1 


ACC 630 ACC 800 ACC 600 
DG0344 | 2358119 441300 | 441303 | 441308 
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ACCESS STATE 12-TURNAROUND ACC 344 


ACCESS STATE 16 — MOVE IN . | 


Use the procedure on ACC 
800 to verify the Velocity 
Gain adjustment. Return 
here if adjustment is within | 
specification. 


ACC 301 


‘Access timeout error 
| during a Rezero 

| operation—State 16 
(Move In). 


#9 


Entry to MAP 
from Error Code 


Yes 


bg B8xx c- eae), <tee 
er #10 Access Control failed to 
. | tei6 | 
AGS Beene neta micrRoio {N° Ngee in) beter On Ete 5 
| _N ae ae 
Go to PWR 290, Entry B, Run routine B8, inhibit 
to check the power supply linking. Enter: B8, 04, 00 -«l @enioceCards : 
voltages. Repair or replace 
parts as required and #11 A1C2(A1T2) 
return here when the check 
is complete. | No 
#4 | 
Power Amp P532(P542) | 
PWR 290 and Return ie #45 Yes (See LOC 4 or 14) 
4 #16 
Exit to MICRO section and Y 
follow instructions under Trouble = 
Yes Trouble the first failing Error Code. corrected 
corrected #13 
| #17 No 
Maintenance procedure at Gato PWh oso E ; 
complete. | - #5 | o 0 to , Entry B, 
sais p | ae lposeibie Cates | aise | MICRO to check the power supply 
81 ; voltages. Repair or replace 
, A1C2(A1T2) parts as required and 
| A1C4(A1T4) return here when the check 
Yaa 7 A1D2(A1S2) is complete. 
START 500 A1D4(A1S4) 
A1E2(A1R2) #18 | B 
A1F2 (A1Q2) 
Power Amp P532(P542) PWR 290 and Return = 
(See LOC 4 or 14) : 
A1G2(A1P2) 
#6 
Trouble No Trouble 
corrected | corrected 
#7. Yes : | uy Yes 
_ (Velocity Gain adjustment) 2 atts Poi ne ee procedure 
a ae | er SC | #20 
ACC 800 ACC 630 START 500 
pGo344 | 2358119 | [ 441300 | 441303 | 441308 7 | 
3350 Seq.20f2 | Part No. 31 Mar 76 | 30 Jul 76 | 18 Aug 78 
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Velocity Gain adjustment 


#21 


ACC 800 


ACCESS STATE 16-MOVEIN ACC 350 


ACCESS STATE 16-MOVEIN ACC 350 


‘eae 


i 


Cc] 


no 
. \ } 


iat BS ay ie Biot BT cn i go. ae aa sim Petar aver oe Po on gtr remy, ore pie ae a prem oe finn, Boia Hee ae 
( | ( ( ( } ( ( | ( . ( ( / ( : ( / ( : ( : ( . ( : ( | ( ( : ( : ( ; ( ( | ( | | | | | : , 


a 


eas" 


ACCESS STATE 16 — MOVE IN ACCESS STATE 16-MOVEIN ACC 352 


MICRO 


Access Control failed to 
advance out of State 16 


(Move In) before End 


#2 


Replace or Order 


A1E2(A1R2) 


Power Amp P532(P542) 
(See LOC 4 or 14) 
A1G2(A1P2) 


If parts are not readily 
available, order them and 
continue below. 


#3 


Above cards 


replaced KE150(KR150) 


KE150(KR150) 


Ch 1 A1E2(A1R2) GO5 
(—End Decelerate) 


#11 


Ch 1 A1E2(A1R2) JO4_ 
(+ Guardband Latch) 


#4 


Insert bobbin pushrod in 
VCM and push the carriage 
to the inner stop position. 

Observe the scope. 


Signal at 
—level or pulsing 
(MST-1) 


No 


Yes 


Replace Cards 


A1C4(A1T4) 
A1D2(A1S2) 
A1G2(A1P2) 
A1E2(A1R2) 


#12 


Replace Cards 


A1E2(A1R2) 
Power Amp P532(P542) 
(See LOC 4 or 14) 
A1C4(A1T4) 
A1D2(A1S2) 


#13 


Replace Cards 


A1D4(A1S4) 
A1E2(A1R2) 
A1C2(A1T2) 


No Yes 


Trouble 
corrected 


Servo Checkout : 
Velocity Gain adjustment 
#10 
: S #14 


ACC 630 | ACC 800 


DG0352 | 2358120 441300 | 441303 
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# 


ACCESS STATE 16-MOVEIN ACC 352 


ACCESS STATE 06 - REZERO LINEAR MODE 


DG0352 2358120 
3350 | Seq. 2 of 2 Part No. 


ACC 301 


Access timeout error 
during a Rezero opera- 
tion (State 06— Rezero 
Linear Mode). 


Use the procedure on ACC 
809 to verify the Velocity 
Gain adjustment. Return 
here if the adjustment is 
within specification. 


#9 


Entry to MAP 
from Error Code 
B8xx 


_ Yes 


#3 
ACC 800 and Return = 


#10 


Go to PWR 290, Entry B, No 


|to check the power supply 
voltages. Repair or replace 
parts as required and 
return here when the check 
is complete. 


MICRO 10 
Microdiagnostic 


Run routine B8; inhibit 
linking. Enter: B8,04,00 


#4 
PWR 290 and Return |] 
ade Test fails 
Yes _ Trouble #12 Yes 
t 
fg a as bala 
Maintenance procedure N Exit to MICRO section and 
complete. | a : follow instructions under 
Replace Cards ithe first failing Error Code. 
: a | 
A1C2(A1T2) #13 
Y A1C4(A1T4) Le 
A1D2(A1S2) 


A1D4(A1S4) i MICRO 
A1E2(A1R2) 
A1F2 (A102) 


START 500 


Yes Trouble 


corrected 


Velocity Gain adjustment Pe No 
#2 
Servo Checkout 
| procedure ) 
ACC 800 #8 


ACC 630 


441300 441303 | 
| 31 Mar 76 | 30 Jul 76 
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MICRO 


Ley 


During a Rezero opera- \ 

| tion from the outer crash | 

| stop position, Access 

| Control failed to advance 

from State 06 (Rezero 
Linear Mode) to State OE | 

.(On Track). 


#15 
MICRO 12 
| Displa 


Microdiagnostic Error 
Message Byte 2 for Access 
Status received. 


#16 


Yes 


NK © 
oie ACC 362 


Replace Cards 


A1C4(A1T4) 
A1E2(A1R2) 


Power Amp P532(P542) 
(See LOC 4 or 14) 


#18 


Trouble Yes 


corrected 


#19 ‘No 


Servo Checkout 
procedure 


#20 #22 


ACC 630 


Velocity Gain adjustment 


ACCESS STATE 06-REZEROLINEARMODE ACC 360 


ACCESS STATE 06-REZERO LINEARMODE ACC 360 


ie Glee Ge Ge Gun Ge Ge Ga Cc ¢ (€¢€ € € € €C € € € €C € € € € CC CCE 


ACCESS STATE 06 — REZERO LINEAR MODE : ACCESS STATE 06-REZEROLINEARMODE ACC 362 


ACC 360 
ACC 364 


A 
Overshoot Check during 
a Rezero operation. 
#3 


Replace Cards 


A1D2(A1S2) 
A1D4(A1S4) 
A1C2(A1T2) 
A1C4(A1T4) 


Power Amp P532(P542) 
(See LOC 4 or 14) 

A1E2(A1R2) 

A1G2(A1P2) 


#4 


Trouble 
corrected 


#5 | No 
Velocity Gain adjustment LOC 4/14 YA060/YB060 
e 


. Check that the VCM 
8, ribbon terminal screw 
is tight. (See ACC 
ACC 800 600, Figure 1.) 
Verify the Power Amp 
dc return to ground: 
P532(P542) -9 
Check for continuity 
from P532(P542) -12 
(Current Sense) to 
A1C4(A1T4)D04 
Repair or replace as 
required. 


Yes 


Trouble — No 


corrected 


#7 Yes 


START 500 


' Maintenance procedure sina 
_ procedure 
#8 ao 
" OG 


ACC 630 
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ACCESS STATE 06-REZEROLINEARMODE ACC 362 


ACCESS STATE 06 - REZERO LINEAR MODE 


ACC 301 


| 


, Access Overshoot error | | , 
during a Rezero ) LOC 4/14 Y A060/ Y BO60 


#1- Check that the VCM 


FatCoan ribbon terminal screw 
Yes obtained from is tight. 
microdiagnostic 2. Verify the Power Amp 
routine B8 dc return to ground: 


4) s P532)P542) - 12 
MICRO 10. [No #10 


ACC 3620 


| Run routine B8; inhibit 
linking. Enter: B8,04,00 


Open circuit 


#3 
#11 No 


Possible Causes 


Power Amp P532(P542) 
(See LOC 4 or 14) 
#4 No | A1C2(A1T2) 
A1C4(A1T4) 
A1D2(A1S2) 


Yes 


Error Analysis 


Exit to MICRO section and 
follow instructions under 
the first failing Error Code. | 


Use the procedure on ACC 


800 to verify the Velocity 

#5 Gain adjustment. Return 
here if the adjustment is #12 

S within specification. 
#6 
MICRO No Trouble 
corrected © 
ACC 800 and Return = 
#14 Yes 
Go to PWR 290, Entry B, 
to check the power supply oe 
voltages. Repair or replace Servo Checkout 
return here when the check . 
is complete. #16 ron 
#7 | 


Ret 
PWR 290 and Re "“G ACC 630 ACC 800 


No 


Trouble 
corrected 


#8 


! Yes 


Maintenance procedure | 
complete. 


#9 


START 500 


DG0362 | 2358121 | 
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441300 | 441303 | | 
| 31 Mar 76 | 30 Jul 76 


Yes 


_ ACCESS STATE 06-REZEROLINEARMODE ACC 364 _ 


YA060/YBO060 © 


Use the ALDs to isolate the 
problem. Repair or replace 
parts as required and exit 
to START 500 when the 
problem is corrected. 


#17 


Maintenance procedure 
complete. 


#18 


START 500 


ACCESS STATE 06- REZERO LINEARMODE ACC 364 


ACCESS STATE 06 — REZERO LINEAR MODE 


See OPER 123 for additional theory. MICRO 
ACC 301 


Signal level 
0V=2.5 V P-P 


MICRO 10 


Microdiagnostic 


Loop failing test and 
bypass errors: 

1. Load routine 

2. Enter 10,XX,01,00 
(XX = test number 
from the Error Code.) 


Track Following Timer #21 


duration is out of spec. 


No 


P535-10(1) for — 12 Vde. 


#22 


Replace Cards 


A1E2(A1R2) 
A1C4(A1T4) 
A1C2(A1T2) 
A1D4(A1S4) 


#9 


Servo 
out of control 
Trouble (Noisy) 


corrected 


Velocity Gain adjustment 


#2 


Sweep 0.5 ms/div 
Trigger 
Slope (+) 
Ch 1 only 
Ch 1 A1C4(A1T4)G05 
+ Linear Mode 
volts/div 0.1 
probe x10 


Go to PWR 290, Entry B, 
to check the power supply 
voltages. Repair or replace 
parts as required and 
return here when the check 
is complete. 


ACC 800 a 


PWR 290 and Return ie 


— 12 Vdc to 
— 14.4 Vdc 


Trouble 
corrected 


Yes 


#8 No 
Maintenance procedure 
complete. 
LOC 4/14 
sae Sine ee 
Sweep 2 ms/div 
Trigger INT 
Slope (+) 
Ch 1 only 


YBO60 to isolate the trou- 
ble. Repair or replace as 
required. 


START 500 


Ch 1 P535-3(8) 
Go Home A(B) 
volts/div 0.5 
probe x10 


Trouble 
corrected 


Maintenance procedure 
complete. 


#20 


START 500 
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3350 Seq.1of1 | Part No. 31 Mar 76 | 30Jul76 | 29 Oct 76 | 27 Jun 80 


© Copyright IBM Corporation 1976 


Servo Checkout 
procedure 


Signal goes to 
+level (MST-1) (with 
program loop 


Sweep 0.5 ms/div 
Trigger EXT 
Slope (+) 
A1C4(A1T4)G05 
+ Linear Mode 
Ch 1 A1C4(A1T4)B13 


_ + Track Following 


Timer 
volts/div 0.1 
probe x 10 


Ch 2 A1C4(A1T4)D13 
—On Track*LM 
TP 
voits/div 0.1 
probe x 10 


#12 


Use the diagram to isolate 
the problem. Check for the 
following conditions: 


1. On Track*LM TP 
goes to a —level 

(MST-1) during Linear 
Mode Q 

2. +Track Following 
Timer goes to a 
+level (MST-1) be- 
tween 4.5 ms and 5.3 
ms after —On 
Track*LM TP, to.set 
+0On Track TP ® to 
a +level (MST-1). 
(Note: —On Track*LM 
TP must stay minus 
during this period.) 

Repair or replace parts as 

required. 


#13 


No 


ACC 366 


ACCESS STATE 06 —- REZERO LINEAR MODE 


A1E2 (A1R2) 
KExxx (KRxxx) 


4CC CONTROL 


A1C4 (A1T4) 
KC500 (KT500) 


SERVO LOGIC 


9 Track Following Timer 
S On Tracks LM TP 


Linear Mode 


On 
Track TP 


ba 


Trouble 
corrected 


ACC 630 


ACC 800 


Sarena few (aera | 
area femora [@ 
omar ism wee [@ 


+Track Following Timer 


© 


ACCESS STATE 06-REZERO LINEAR MODE ACC 366 


( ¢€ €C ¢ 


coe 


SEEK — VERIFICATION CHECK 


The physical address 
read did not compare to 


the physical address — 


expected (after a Seek or 
Rezero). 


#2 
MICRO 12 


Display 


Microdiagnostic message 
bytes. (See the CE Lamp 
Display description in the 
MICRO section for the 

Error Code received.) 


#3 


| Cylinder 
Yes address received 
(PA1 and PA2) = Cylinder 
~ o 
address expected. 


#4 No 


PA3 

received is 
greater than 
' 3F ' 


No 


#5 Yes 


Head Select problem 


This error can be 
caused by a bad 
Home Address (H.A.) 
on the HDA. 


Routine B1 can 
be used to read 
track, 


ts rere 


PA1 =Cylinder address, 
high byte 


— —}PA2 = Cylinder address, 


low byte 
PA3 = Head address 


Cylinder Compare error 


#7 


Replace or Order 


A1D2(A1S2) 
A1D4(A1S4) 
A1G2(A1P2) 
A1E2(A1R2) 
A1C2(A1T2) 
A1C4(A1T4) 
Power Amp P532(P542) 
(See LOC 4 or 14) 
lf parts are not readily 
available, order them and 
continue below. 


Microdiagnostic 


Run routine BO to reformat 


the CE cylinder on all tracks. 
See MICRO 52 for running 
instructions. 


#12 


Yes 


#13 


MICRO 10 


Microdiagnostics 


Run device checkout 
microdiagnostics. Start 
with routine A1. 


Error 
Code BOFC or 
BO34 


No 


Failure = 
Original failure 


#16 Yes 


Error Analysis 


If microdiagnostic fails, 
exit to MICRO section and 


SEEK — VERIFICATION CHECK 


ACC 501 


Difference ~ 
chor Cyl rec'd Yes 
and Cyl expected S 
= 3 or more a, seis oS 


#20 No 
Bit 7 of 
PA2 received Yes 
=Bit 7 of PA2 
expected 
#21 
No 
[Replace Cards Cards 


A1G2(A1P2) 


Trouble No 


corrected 


#23 Yes 


Velocity Gain adjustment 
#24 


ACC 800 


overshoot or undershoot | 
| by 2 cylinders. 


#25 


Replace Cards 


A1D2(A1S2) 
A1D4(A1S4) 
A1C2(A1T2) 
A1C4(A1T4) 
Power Amp P532(P542) 
(See LOC 4 or 14) 


#26 


Trouble 


corrected 
#28 


No 


Go to PWR 290, Entry B, 
to check the power supply 


Yes 


[ Difference Counter | 
[problem. _ op, endl 
#32 


Replace Cards 


A1D2(A1S2) 
A1G2(A1P2) 
A1C4(A1T4) 
Power Amp P532(P542) 
(See LOC 4 or 14) 


#33 


Velocity Gain adjustment 


#8 voltages. Repair or replace 
MICRO 10 follow instructions under parts as required and 
#1 the first failing Error Code. return here when the check 
Microdiagnostic #19 is complete. ACC 800 
SY Run routine B8; inhibit #29 
linking. Enter: B8,04,00 Ed 
R/W 330 #9 | wicca PWR 290 and Return 
Maintenance procedure 3 
No complete. No Trouble 
, | corrected 
#10 at 
¢ Servo Checkout 
es procedure Yes 
Error Analysis START 500 
. Exit to MICRO section and a ee precedute 
follow instructions under ee 2 
the first failing Error Code. | ae 
#11 : ; Hyde eke ue 7 ACC 630 
¥ | “3 3 _ a START 500 


MICRO 


DG0501 2358123 441300 441303 441310 
3350 | Seq.1of2 | PartNo. | | 31Mar76 | 30Jul 76 | 27 Jun 80 | 
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SEEK — VERIFICATION CHECK 


| 


SEEK — INITIAL ANALYSIS 


Unexpected Access 
Status after a Seek 
operation. 


Hi 
MICRO 12 


Display 


Microdiagnostic Error 


Message Byte 2 for Access 
Status received. 


#2 


Yes 


Access Status 
= 'OE' 


#14 No 


Access Status 
='x0','x! ae Ya 
or 'x6' 


> 


Yes 


#3 


Rezero operation 


#4 
ACC 301 
DG0501 2358123 
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Access Status _Yes 
bit 0 on 
: Compare Access Status 
HS bits 4 through 7 with 
No those in this chart and go 
to the indicated MAP 
No 


Ready light on 
after error 


ra: “ae. 


Replace Cards ACC 100 


A1C4(A1T4) 


A1D2(A1S2) 
A1G2(A1P2) 


#7 


Yes 


Trouble 
corrected 


#8 No 
ena eis Velocity Gain adjustment 
re #13 
ACC 630 nee 


(441300 =| 441303 441310 
31 Mar 76| 30Jul 76 | 27Jun80 


No 


#10 


#11 


#12 


Access Status | 
bit 1 on 


No 


Access Status 
bit 2 on 


Yes 


Bits 4 to 7 = 1110 


No 
ACC 130 


Yes — 


Yes 


ACC 570 


Compare Access Status 
bits 4 through 7 with 
those in this chart and go 
to the indicated MAP 
Dage: 


Page Entry 


"SEEK - INITIAL ANALYSIS ACC 510. - a 


SEEK - INITIAL monies ACC 510 


pa. 
yN 


SEEK — START SELECTION AND MOVEMENT 


See OPER 142 for theory. 


MICRO 


Seek Complete not post- 


ed to interface after a no 
motion Seek command. 


#1 


) 

When replacing 
A1E2(A1R2) — —)A1K2(A1L2), check the 
A1G2(A1P2) addressing jumpers. 
A1K2(A1L2) See INST 6. 
#2 #4 


Yes 


Trouble 
corrected 


re No 
So Maintenance procedure 
ACC 220 complete. 
#8 
START 500 
| | pGos20 | 2358124 
3350 a eee 
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Yes 


441300 | 441303 | | 
31 Mar 76 | 30 Jul 76 


MICRO 


HDA Sequence Control 
Bit 7 (odd track) not set 


to expected condition 
with Seek Start 
command. 


#9 


Replace Cards 


A1E2(A1R2) 
A1D4(A1S4) 
A1G2(A1P2) 


#10 


Trouble 
corrected 


START 500° 


Maintenance 
. procedure complete. 


MICRO 10 


Microdiagnostic 


Loop failing test and 
bypass errors: 

1. Load routine 

2. Enter 10,XX,01,00 
(XX = test number 
from the Error Code.) 


Use the diagram to isolate 
the failure. If any signal is 
incorrect, go to the refer- 
enced ALD page to isolate 
the failure. 


1. Refer to the descrip- . 
tion of the failing 
routine in the MICRO 
section to determine 
the Seek length at the 
time of the failure. 

2. Verify that —DC7 
is being set to the 
correct level with Set 
Diff Count 
(for a 1 cyl Seek, it 
should be a —level 
(MST-1) and for a 2 
cyl Seek, it should be 
a +level (MST-1).) 


| 3: hen — Even Track 


is a —level (MST- 
1), the target track for 
the Seek is an even 
numbered track; when 
itis a +level (MST-1), 
the target track is an 
odd-numbered track. 


4. Thecondition of 


— Even Track is 

changed with — Seek 

St when —DC 

7 G is a —level 

(MST-1). | 
5. —E€ven Track 'G] is 
gated by —Sense 
Status 2 @® to the 
Inbus as 
+Access*Check Sta- 
tus bit 7 Ge 


Trouble 
corrected 


Servo Checkout 


SEEK - START SELECTION AND MOVEMENT 


A1K2 (A1L2) 


KKxx (KLxx) A1E2 (A1R2) 
FILE KExxx (KRxxx) 


CONTROLS @ feccorted © 
Seek Start Even Track 
B =m Access* Check 
Sense Status 2 A [S Status Bit 7 


> | 


A1G2 (A1P2) 


KGxxx (KPxxx) 
0 DIFF CTR 


Set Diff Count 


Line Name 


-DC 7 


+Set HAR 
—MST Outbus Bit 1 KG100 (KP100) 


—MST Outbus Bit 3 KG100 (KP100) A1G2 (A1P2) DOS 


~MST Outbus Bit 4 |KG100 (KP100) A1G2 (A1P2) D1i2 


A1G2 (A1P2) BO7 


resnran (orn 
coonren oman (@ 


|A1G2 (A1P2) D13 
|A1G2 (A1P2) B13 


ACC 520 


A1D4 (A1S4) 
KD540 (KS540) 


| INDEX REG | REG 


OO) 


OOO 


QO 


rn 


SEEK - START SELECTION AND MOVEMENT ACC 520 


SEEK START — SELECTION AND MOVEMENT 


MICRO 


No carriage movement 
indicated after a Seek - 
command with a 


difference count of 8. 
Target Velocity indicator 


MICRO 


The carriage moved in 
response to a Seek com- 
mand but movement 

terminated prematurely. 


MICRO 10 


Loop failing test and 
bypass errors: 

1. Load routine 

2. Enter 10,XX,01, 00 
(XX = test number 
from the Error Code) 


MICRO 72 
MICFL 633 


| 


Loop failing test and 
bypass errors: 

1. Load routine B8 
| 2. Enter 10,07,01,00 


SEEK START -SELECTION AND MOVEMENT ACC §21 


MICRO 


[Carriage moved in rev- 
erse during a 8-track 
forward Seek from track 
0. (Guardband pattern 
detected before End Op. | 


did not turn off before #7 #21 
= | 
Replace Cards Replace Cards 
#1 Sweep 0.5 ms/div Replace Cards 
A1G2(A1P2) Trigger A1E2(A1R2) 
Replace Card A1D2(A182) Slope (+) A1C4(A1T4) 


A1C4(A1T4) 
A1E2(A1R2) 
A1D2(A1S2) 
A1G2(A1P2) 


#2 


Velocity Gain adjustment 


#3 


Yes 


#8 


Trouble 
corrected 


#9 
MICRO 24 | No 


Run routine A7 
(Velocity Gain Adjustment) 
#10 


Ch 1 only 


Ch 1 A1G2(A1P2)B02 
(+Set Diff Count) © 
volts/div 0.1 ACC 522 
probe x10 

Ch 2Use the test points 
indicated in the block 
below. 


#25 


Use the diagram and 
timing chart on ACC 522 to 
isolate the failure. If any 
signal is not correct, go to 
the referenced ALD page 
to isolate the failure. 

Verify that these condi- 
tions exist: 


1. The Difference 
Counter is loaded with 


(+ Control) 
volts/div 0.1 ACC 522 
probe x10 
Ch 2 Use the test points 
indicated in the block 
below. 


#26 


Use the diagram and 
timing chart on ACC 522 to 
isolate the failure. If any 
signal is not correct, go to 
the referenced ALD page 
to isolate the failure. 

Verify that these condi- 
tions exist: 


1. The Control command 


sets the Direction Bit 
to 1 @ (1=in) and 


ACC 800 a non-zero value @ brings up +Forward 
a © afd tie load: @ for the duration of 
ed bit-weight changes the Seek operation. 
No the DAC output level 2. Power Amp Drive @ 
' voltage is a positive 
MICRO 72 2. Seek Start @ ceuses (+) transition 
ee the servo to go into (indicates forward 
‘“ Hani oy pal indicates fon 


Rerun routine B8. 


#4 


A712 or A713 


Error 


generates a Power 

Amp Drive signal @ . 
3. AVelocity signal @ 

is developed from 

Current Sense 

and the Target Veloci- 

ty indication @ turns 


3. +Move Forward @ 
is active during 
+Access Mode 


#18 


A1D2(A1S2) 


#22 


Trouble 
corrected 


No 


#23 


Yes 


#12 Yes off with the detection 
of a Velocity feedback Trouble Yes 
Go to ACC 800 and adjust level Q. corrected 
the Velocity Gain. 


: #16 
#13 i | #19 No 


Yes | 
#5 No 


Exit to MICRO section and ; , 
follow instructions under Velocity Gain adjustment 


igi F the first failing Error Code. ACC 800 and Return , 
aintenance procedure Séive Cheskout 
ee procedure. _ 

Yes to adjust. | 8, 
#6 : , 


A7 runs 
#20 
y ee 


error free 
START 500 


#14 yy) 


ACC 630 
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foe Fen, erin am gE a ae are s a ( om gees or 
& { pak { @ ( a ( ( ger q ( bic ¢C ( : 


SEEK START - SELECTION AND MOVEMENT ACC §22 


SEEK START — SELECTION AND MOVEMENT 


A1K2 (A1L2) 

KKxxx (KLxxx) A1E2 (A1R2) A1C4 (A1T4) P532 (P542) 
FILE KExxx (KRxxx) KC5xx (KT5xx) YA/YB 060 
CONTROLS 


Access Mode cf 


Velocity 


Ss Target 

Velocity @ VCM 
| Pwr Amp Drive E | 
> 


J 


Seek Start 


Qe IACC CONTRO 


Set Diff Count 


Diff Ctr Zero Q 


Target 
Velocity 


A1D2 (A1S2) 
KD1xx (KS1xx) 


Forward 


Control (Set Direction) SERVO 


ANALOG 9 


g 


Move Forwa 


A1G2 (A1P2) 
KGxxx (KPxxx) 


DIFF CTR 


| Direction Bit In 


Diff Bit X 


KG150 (KP150) A1G2 (A1P2) BO2 
—Diff Bit X (x=1-7) : 
(See Note 3.) KD100 (KS100) (See ALD page) * 


Set Diff Count 


Diff Ctr Zero 


@/e/e/e/e 


) rn DAC 
| Velocity 


+Access Mode 
(See ACC 648, Figure 15A) {KCS00 (KT500) A1C4 (A1T4) BO2 


|—Velocity Enable KD100 (KS100) A1D2 (A1S2) G08 


~~ 


Notes: 
1. See ACC 640 and ACC 641 for an alternate Servo 
Selection checkout procedure. 
2. See ACC 648 and ACC 649 for sample Seek operation 
timing photographs. 


3. —Level = —0.4 Vdc 
+ Level = +0.6 Vdc 
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+DAC 
(See ACC 648, Figure 164). |KO 100 (KS100) A1D2 (A1S2) B03 * 


+Pwr Amp Drive : 
(See ACC 648, Figure 17A) KCSO0 (KTSO0) A1C4 (A1T4) JO9 * 
Current Sense 

(See ACC 648, Figure 17A) seaibtgubeclanic, A102 (A182) GO7 * 
hep KD100 (KS100) A1D2 (A1S2) B02 * 


elocity 
(See ACC 648, Figure 16A) 


“Analog Or Current Switch Voltage Levels. : 


SEEK START -SELECTION AND MOVEMENT ACC 522 


SEEK — DIFFERENCE COUNTER CONTROL 


MICRO 


Difference Counter value 
received did not compare 
with the value expected 


#6 


Replace or Order | 


A1E2(A1R2) 


If parts are not readily 
available, order them and 
continue below. 


#7 


No 


Trouble 
corrected 


MICRO 12 


Go to ACC 609 and per- 
form the Static Servo 
checks in steps 10 through 
13. Return here if the 
problem is not corrected. 


#16 


ACC 609 and Return = 


Caution 
If the Servo is out of con- 
trol (noisy), with the pro- 
gram looping, stop the 
program (by entering 00) to 
prevent mechanical dam- 
age. Proceed only if all the 
specified cards have been 
replaced. 


#20 


Loop failing test and by- —" 
pass errors: 


1. Load routine 
2. Enter 10,XX,01,00, 


(another 00 if routine 
B9) 

(XX = test number 
from the Error Code.) 


Scope 


Sweep 2 ms/div 
Trigger 


Slope (—) 
Ch 1 only 


#8 Yes Ch 1 A1K2(A1L2)M12 
(—Seek Start) Cc) 
Microdiagnostic Message volts/div 0.1 
. ae Bytes 2, 3, and 4 for the probe x10 BCE DS) 
Velocity Gain adjustment Received, Expected, and Ch 2Use the test points 
Original Diff Cntr values. addi | 
'- SES MGaaae a indicated in the Check 


8 instructions. 
#2 
ACC 800 Subtract expected value 
from original value 


#3 


#10 


#18 


block below. 


SEEK - DIFFERENCE COUNTER CONTROL ACC 530 


Check — a titisis—isdC 


Use the diagram on ACC 
531 to isolate the failure. 
If any signal is not correct, 


1 levels. 

Use the Microdiag- 
nostic Error Message 
Bytes to determine 
what difference 
counter bit caused the 


Trouble No failure. Verify that the 
corrected HAR* Diff Ctr Status 

X values, | 

Yes #11 KG180(KP180), decre- 


Velocity Gain adjustment 


ment correctly during 
each — Gate Senses 


Trouble 


Yes 
corrected 


go to the referenced ALD #13 No 
page to isolate the failure. | 
1. +Allow Diff Ctr @ Servo Checkout ba ras 
pest g should go to a +level Velocity Gain adjustment 
" (MST-1). 
p +Track Xing Pulse #14 #15 Ty. 

Replace Cards Replace Cards , @ should pulse at 
A1G2(A1P2) A1G2(A1P2) MST-1 levels. | 
A1D2(A182) A1E2(A1R2) —Dec Diff TP @ 
A1C2(A1T2) A1D2(A1S2) should pulse at MST- ACC 630 ACC 800 


#12 #19 
By ACC 800 7 
| DG0522 | 2358125 441300 
3350 Seq.20f2 | PartNo. 31 Mar 76 | 
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eC COC CC €C € € 
L 


CC CC 


SEEK — DIFFERENCE COUNTER CONTROL 


TRACK CROSSING LATCH 


The Track Crossing Latch line e is set on with entry 
into a Fine On Track region and reset by the carriage 
leaving a Coarse On Track region. (See ACC 609, Step 
11 — Track Detection Circuits.) 


TRACK CROSSING SINGLE SHOT 


A 3.2 ys +20% Track Crossing Pulse tH) occurs every 
time the Crossing Latch is set on with the Servo in either 
Access Mode or Linear Mode. 


DIFFERENCE COUNTER DECREMENT 


Counter by +Allow Diff Ctr and by a —level 
(MST-1) at +Diff Ctr Zero Q : 


During a Seek operation, the Difference Counter is 
decremented by one every time the Servo head 
crosses over a track. 


See OPER 139 for additional theory. 


Track Crossing pulses are ie an the Difference 


A1C2 (A1T2) 
KCxxx (KTxxx) 


SERVO AMP eo 
—Position 


KD100 (KS100) 
SERVO 
ANALOG 
Track Xing 
sebiien B \ 
-— = a 


A1K2 (A1L2) 
KKxxx (KLxxx) 


FILE 
e 
A1E2 (A1R2) 


Gate Senses (Sense Diff) KExxx (KRxxx) 
4 


| E 
A1D2 (A1S2) : \\ 


Seek Start . 


Access«* Check Status 
Bit 7 (Even Track) 


Allow Diff Ctr 


A1G2 (A1P2) 
KGxxx (KPxxx) 


@ DIFF CTR 


Pulse 


HAR * Diff Ctr Status X 


& Diff Ctr Zero | 
L 
A Dec Diff TP 


Pulse 


pcos31 | 2358126 | | 441300 | 441303 | 
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SEEK - DIFFERENCE COUNTER CONTROL ACC 531 


(See ACC 609, Steps 10 & 11) kor001Ks100)—faroziarsz.cis 1 @ 
Elena fooree frames [@ 
ee 
iclauaeodill L_) 


Qo 


0|9 


pawn 

KG190 (KP190) aroziarraier1 | @| 
recone renown roenravs | 
ETAT femme foam | 
vonerans—_fevmaraa eras [@ 
penonm femaren frome |@ 


NOE 


oO 


SEEK - DIFFERENCE COUNTER CONTROL ACC 531. 


ACCESS STATE 0A — ACCELERATE (SEEK) 


Maintenance procedure 
complete. 
#4 


START 500 


Servo Checkout 
procedure | 
#8 


Yes 


No 


ACC 630 
DG0531 2358126 
3350 Seq. 2 of 2 Part No. 
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ACC 510 


Use the procedure on ACC 
800 to verify the Velocity 
Gain adjustment. Return 
here if the adjustment is 
within specification or 
cannot be adjusted. 


#1 


ACC 800 and Return 


Go to PWR 290, Entry B, 
to check the power supply 
voltages. Repair or replace 
parts as required and 

return here when the check 
is complete. 


#2 


PWR 290 and Return Fo 


Trouble 
corrected 


No 


#3 


Possible Causes 


A1C2(A1T2) 
A1C4(A1T4) 
A1E2(A1R2) 
A1D2(A1S2) 


A1D4(A1S4) : 

Power Amp P532(P542) 
(See LOC 4 or 14) 

A1G2(A1P2) 


#5 


Trouble 
corrected 


#6 Yes 


Velocity Gain adjustment 
#7 Gg 


ACC 800 


441300 441303 
31 Mar 76 | 30 Jul 76 


No 


MICRO 
ACC 301 
ACC 510. 


Access Timeout or Over- 
shoot Check during 
accelerate phase of a 
\Seek operation. 


_ #9 


Entry to 
MAP from Error 
#10 Code B8xx 


MICRO 10 No 


Run routine B8; inhibit 
linking. Enter: B8,04,00 


#11 


#12 Yes 


Error Analysis 


Exit to MICRO section and 
follow instructions under 
the first failing Error Code. 


#13 


MICRO 


Yes . 


No 


Entry from 
Error Code B8A5 


Replace Cards 


A1D2(A1S2) 

A1D4(A1S4) 

A1G2(A1P2) 

A1C4(A1T4) 

Power Amp P532(P542) 
(See LOC 4 or 14) 

A1E2(A1R2) 


#15 


Replace Cards 


A1C4(A1T4) 
A1E2(A1R2) 
A1D2(A1S2) . 
Power Amp P532(P542) 
(See LOC 4 or 14) 


#16 


Trouble No 


corrected 


#17 Yes 


Servo Checkout | 
procedure 
#24 
Velocity Gain adjustment & 


a ACC 630 


ACC 800 


ACCESS STATE 0A - ACCELERATE (SEEK) ACC 549 


ACCESS STATE 0A - ACCELERATE (SEEK) ACC 540 


ACCESS STATE 0A — ACCELERATE (SEEK) ACCESS STATE 0A - ACCELERATE (SEEK) ACC 542 


Seek acceleration curve 
out of specification, or 
Guardband pattern de- 
tected before end of 
Seek operation. 


#9 


MICRO 24 


Run microdiagnostic 
routine A7. (Velocity Gain 


Yes Error Code = 


A712 or A713 


adjustment) 


Go to ACC 800, Entry C, 
and follow the procedure 
for adjusting Velocity Gain. 


Yes 
#6 


Test fails 
Return here after the 
adjustment has been made 
or if the adjustment cannot 
be accomplished. 


C 


| No 


ACC 800 and Return 


No or Unable to 
Adjust Velocity Gain 


Routine A7 runs 
error free. 
(now) 


Yes 


#2 
Rerun routine B8. 
#3 
Error Code = 


N 
-B894 or BBA6 Trouble No 


#4 re) . 
Maintenance procedure corrected : 
complete. . 
P #7 No, other 
#5 | #13 Yes | 


Exit to MICRO section and 
START 500 


Replace Cards 


A1D2(A1S2) 

A1C4(A1T4) 

A1G2(A1P2) 

Power Amp P532(P542) 
(See LOC 4 or 14) 

A1E2(A1R2) 


#12 


Servo Checkout 
procedure 


Velocity Gain adjustment 


follow instructions under 
the first failing Error Code. 


#8 


#14 | | #15 


MICRO | ACC 800 ACC 630 


_ DG0542 | 2358127 | | 441300 
3350 ‘Seq. 1of1 | PartNo. 31 Mar 76 : 
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oe 


Cc Le 
hapa” Cc 


ACCESS STATE 08 — DECELERATE (SEEK) ACCESS STATE 08 - DECELERATE (SEEK) ACC §50 


MICRO 
ACC 301 
ACC 510 


cy 


Use the procedure on ACC 
800 to verify the Velocity 
Gain adjustment. Return 
here if the adjustment is 

within specification. 


Access timeout or Over-. 
| shoot Check during the 
deceleration phase of a 
Seek operation. 


#9 
#14 


ACC 800 and Return 


Go to PWR 290, Entry B, 
to check the power supply 
voltages. Repair or replace 
parts as required and 

return here when the check 
is complete. 


Yes 


MAP from Error 
Code B8xx or B9 


Replace Cards | #10 No 


A1E2(A1R2) 
A1G2(A1P2) 


Microdiagnostic 
A1D2(A1S2) 
A1D4(A1S4) 
Power Amp P532(P542) 
Trouble 


[Microdiagnostic || 
Run routine B8; inhibit 
linking. Enter: B8,04,00 | PWR 290 and Return a 
(See LOC 4 or 14) 
No 
corrected 


#4 | | Ne 4 . 
Test fails : | 
| «#16 Yes A1D2(A1S2) 
Trouble #12 Yes — 
corrected Error Analysis Power Amp P532(P542) 
| Exit to MICRO section and Ncibilstitoe | ee oe tery) 


; . #5 No follow instructions under #17 
Velocity Gain adjustment } 
|Go to PWR 290, Entry B, 


the first failing Error Code. A, 
to check the power supply #13 
#2 ce, voltages. Repair or replace 
ACC 800 


Yes 


parts as required and aD START 500 
return here when the check 
MICRO 


is complete. 
#6 


Trouble Yes 


corrected 


#20 | = 
No Velocity Gain adjustment 
Servo Checkout #18 
procedure. G 
= a) ACC 800 


ACC 630 


PWR 290 and Return 


Trouble 
corrected 


Maintenance procedure 

complete. 
Servo Checkout 
procedure. 


START 500 | #8 


ACC 630 


31 Mar 76 | 29 Oct 76 | | 


DG0550,| 2358128 
oem | 
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ACCESS STATE 08 - DECELERATE (SEEK) ACC 550 


ACCESS STATE 0C - SEEK LINEAR MODE 


Replace Cards 


A1E2(A1R2) 
A1C4(A1T4) 


#1 


No 


Trouble 
corrected 


Servo Checkout 
procedure #2 Yes 
#4 
pa Velocity Gain adjustment ] 
ACC 630 
#3 


ACC 800 


DG0550 2358128 
3350 ees. : o f 
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ACC 301 
ACU 510 


LAS 


Access Timeout check 
during the Linear Mode 
phase of a Seek 

operation. 


#5 


Entry to 
MAP from Error 


Code B8xx 


No 


#6 


Run routine B8;: inhibit 
linking. Enter: B8,04,00 


#7 


No 
Test fails 


Yes 
#8 


Error Analysis 


Exit to MICRO section and | 
follow instructions under 
the first failing Error Code. 


#9 


MICRO 


Use the procedure on ACC 
800 to verify the Velocity 
Gain adjustment. Return 
here if the adjustment is 
within specification. 


#10 


ACC 800 and Return 


Go to PWR 290, Entry B, 
to check the power supply 
voltages. Repair or replace 
parts as required and 
return here when the check 
is complete. 


i BI #11 


PWR 290 and Return 


Trouble 
corrected 


#12 


Maintenance procedure 
complete. 


#13 


START 500 


Possible Causes 


A1E2(A1R2) 
A1C4(A1T4) 


Trouble 
corrected 


Servo Checkout 
procedure 


Velocity Gain adjustment 


ACC 630 


ACC 800 


_ ACCESS STATE 0C-SEEK LINEARMODE ACC 560 


ACCESS STATE 0C-SEEK LINEARMODE ACC 560 


¢ 


ACCESS STATE 0C - SEEK LINEAR MODE 


ACC 301 
ACC 510 


Access Overshoot check \ 
during the Linear Mode 
phase of a Seek 

operation. 


#6 


Yes 
Replace Cards 
No 
A1G2(A1P2) 
A1C2(A1T2) 
AICA{A1TA) Run routine B8, inhibit 
A1E2(A1R2) eee } 
Power Amp P532(P542) linking. Enter: B8,04,00 
(See LOC 4 or 14) #8 


A1D2(A1S2) 
A1D4(A1S4) 


#3 


Yes 


Trouble 
corrected 


Yes 


Error Analysis 


No 


Exit to MICRO section and 
follow instructions under 


Velocity Gain adjustment {Servo Checkout the first failing Error Code 
procedure ! 

#10 
#2 | 


Oo" y) 
ACC 800 MICRO 
7 ACC 630 


DG0S62 | 2358129 
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Use the procedure on 
ACC 800 to verify the 
Velocity Gain adjustment. 
Return here if the adjust- 
ment is within 
specification. | 


#11 


ACC 800 and Return 


Go to PWR 290, Entry B, 


voltages. Repair or replace 
parts as required and 

|return here when the check 
is complete. 


#12 


Trouble 
| corrected 
#13 


{f Maintenance procedure \ 


complete. 


START 500 


#14 


to check the power supply | 


Possible Causes 


| A1C2(A1T2) 


A1C4(A1T4) 
A1D2(A1S2) 
A1D4(A1S4) 
A1G2(A1P2) 


| Power Amp P532(P542) 


(See LOC 4 or 14) 
A1E2(A1R2) 


#15 


Trouble No 
corrected 


#16 


[ Yes a, 
f HDA Checkout 
eset \ procedure j 


{Velocity Gain adjustment } #18 | | 
#17 | ‘ | 
Le | _ ACC 660 


ACC 800 


( 


ACCESS STATE 0C-SEEK LINEARMODE ACC 562 


ACCESS STATE 0C-SEEK LINEARMODE ACC 562 


TRACK FOLLOWING SERVO 


ACC 301 


Ly 


This failure could be caused 
by a Seek command being 
issued to a servo with an 
error condition or by a 
defective timer circuit. 


#4 


Access Timeout during 
| State 01 (Access Control }- 
Reset). 


#1 


| Rep lace Cards | = 


A1C4(A1T4) 
A1E2(A1R2) 


#2 


Trouble 
corrected 


Bs | { Servo Checkout _ 2 
#3 Yes procedures 
, . 


ACC 630 © 


No 


| Velocity Gain adjustment 


ACC 800 


#3 


#11 


Note: 7he connector on top of the Pulser card is split 
(one side for Drive A and one side for Drive B). Reversing 
the connector will swap the A and B drive pulser circu'ts. 
See LOC 4 or 14 


_|voltages. Repair or replace 


ACC 301 
ACC 510 
RPL 305 — 


This servo lost the track 
| following condition 
during the On Track state} 
(Linear Mode). | 


#6 


| Use the procedure on ACC 
800 to verify the Velocity 
Gain adjustment. Return 
here if the adjustment is 
within specification. 


LA J #7 


ACC 800 and Return 


Go to PWR 290, Entry B, 
to check the power supply 


parts as required and 
return here when the check 
is complete. 


#8 


PWR 290 and Return CS 


_ Trouble 
corrected 


#9 | No 


Possible Causes 


A1C2(A1T2) 

A1C4(A1T4) 

A1D2(A1S2) 

A1D4(A1S4) | 

Power Amp P532(P542) 
(See LOC 4 or 14) 

| ATE2(A1R2) 

Go Home Pulser P535 

(See Note) 


Trouble 
corrected 


#12 | Yes 


Velocity Gain adjustment 


Maintenance procedure 
complete. 


No 


f— Intermittent servo 
failure analysis 


START 100 


LC | 


Intermittent loss of 


Ready and no Sense 
data is available. 


#16 


MICRO 10 


Microdiagnostic 


Run device checkout 
microdiagnostics. Start 
with routine A1. 


No 


Yes 


Error Analysis 


#18 


If microdiagnostic fails, exit 
to MICRO section and 
follow instructions under the 
first failing Error Code. 


#19 


MICRO 


TRACK FOLLOWING SERVO ~=ACC 570 


#13 
| | | ACC 800 
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| a 5 a AY fo fF oN 


omy u as ann sO 2 es eo .. Ow va. om, —~ | Pee aot —— os 
oe A a ae ae ae ee oe eee ee ae eee ee ee eee eee: 


die / : 7) 4 : i : a) i i \ : i at 7 


STATIC SERVO CHECKOUT STATIC SERVO CHECKOUT ACC 600 


FSI 


HDA 313 
HDA 314 START 100 


Maximum START 140 
DC Voltage Test Point Range (Volts) AC Ripple ACC Common Entry A 
(Note 1) 
| A 


Install Jumper 


From A1E2(A1R2)D02 to 
ground (DO8) to prevent 
mechanical damage (forces 
the Servo into Zero mode). 
See Note 2. 


Servo mechanism is 
out of control. 


Failure symptoms indi- 
cate a basic servo opera- 
tion problem. 


#23 


#15 


‘install Jumper Jumper 


From A1E2(A1R2)D02 to 
ground (DO8) to prevent 
mechanical damage (forces 


a 


Remove the jumper 


Yes 
ae the Servo into Zero mode). 
Replace Cards See Note 2. 


Use this chart to check the 
power supply voltages to 
the servo cards (in the 
order that they are listed). 
Go to the indicated MAP 
page or ALD page if a 
voltage is missing or out of 
specification. 


A1C4(A1T4) 
Power Amp P532(P542) 
(See LOC 4 or 14) 


Failure 
in routine Al or A2 


Yes 


Servo 
still out of control! 


#13 


See ALD page #17 


A1C2 (A1T2) BO2 KC100 (KT 100) 


No 


Trouble 
corrected 


Failure 
in routine B8, tests 


P532 (P542) —13 Turn the Start/Stop 


(Power Amp) LOC 4/14 Check 1to4 switch to the Stop 
| Use the procedure on HDA #14 Yes 9 Sanam munis 
P532 (P542) — 11 —~120to —14.4 712 to check for carriage - pe nee 
(Power Amp) LOC 4/14 binds. No Ready lamp on rom the top of the 
d Voice Coil Motor. 
#28 and stays on ( 
(See Figure 1.) 
Notes: y #2 3. Turn the Start/Stop 
1. Use a digital voltmeter for measurement. CP557(568) is tripped sted Velocity Gain adjustment switch to the Start 
] ] [ ] . position. 
2. Remove the jumper when the problem is corrected or when leaving the static servo checkout. 1. Set the Start/Stop rere ~ 
switch to the Stop He" #22 
; #8 No position. | 
See OPER 117 for theory. 2. Remove the jumper | 
from A1E2(A1R2)D02 
LOC 4/14 YA060/YBO60 to ground. 
Check 3. Reset CB557(CB568) eee 
4. Set the Start/Stop 
No Ground —36 V power supply at switch to the Start 
measured P532(P542)—5 (Power DesitiON: 
OvV+t0.1V Amp card). ae Figure 1. 
A, #4 Yes re No Yes ; 
: Volt < The CP trips again Voice Coil VCM Terminals: 
Pues ee N Replace Cards Motor TB-A (Black) 
! measures O TB-B (White) 
— 36.0 V to —43.2V Power Amp P532(P542) : ite 
(0.14 V p/p) #12 (See LOC 4 or 14) 
If the jumper is still in- a eye 
stalled at A1E2(A1R2)D02, ie 
leave it there for the re- For a proper and complete cack A1D2(A1S2) 
mainder of the checkout checkout, begin at the Enger: #19 
procedure. Remove it as Introduction on ACC 601. Ground at: 
necessary 46 verify that the Follow directions and go P532(P542)-6, and No Trouble Yes 
problem is corrected. a through the procedure step P532(P542)-10 corrected 
by step. Skip steps only if P535-5(6) 
Remember to remove the directed to by the See PWR 281 and ALD 
jumper and reinstall the procedure. page YAQ60 or YBO6O. #20 
VCM wires, when the ; a 
problem is corrected. #2 , _, #3 
a <4 * | | | Se eae eR PWR 280 
#1 _ | 
ACC 601 | 
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STATIC SERVO CHECKOUT ACC 600 


STATIC SERVO CHECKOUT _ 


INTRODUCTION | 


The following checkout procedure is designed to assist in 
isolating basic servo failures where the problem 
indication is: 


e The HDA Ready lamp does not come on. 


e The microdiagnostics either cannot be run or when 
executed, the results could cause mechanical damage. 


e The microdiagnostic failure was not corrected by 
replacing FRUs. 


Review the following checklist. The checklist contains all 
possible causes of the problems leading to this procedure. 
If any FRU has not been checked, replaced, or ordered, 
replace or order it before continuing. 


Possible Causes Checklist 


Drive A Cards Drive B Cards | 

A1E2 A1R2 

A1C2. A1T2 

A1C4 AIT4 

A1D2 A182 

A1D4 A1S4 

Power Amp P-532 Power Amp P-542 

Al1F2 A1Q2. 

A1G2 A1P2 

Go Home Pulser P535* Go Home Pulser P535* 
Drive A Drive B 
Cables/Connectors Cables/Connectors 

Al1A4 AlV4 

A1A5 A1V5 

A1B2 A1U2 


*The pulser card is common to both drives. The 
connector on top of the pulser card is split (one side 
for Drive A and one side for Drive B). Reversing the 
connector will swap the A and B drive pulse circuits. 
See LOC 4 and 14. 


| Preliminary Drive Motor Check | 


Is the drive motor turning with the Start /Stop switch set to 
Start? 


Yes — > Continue with Step 1. 
No — > Continue. 


Set the Start/Stop switch to Stop, wait 15 seconds, then to 
Start. Does the drive motor start turning? 


No — P Return to START 100. 


Yes—— >» To keep the drive motor turning, a 

jumper must be installed while the 
- motor is turning in the 15 second Start 

sequence. Install the jumper from 
A1D4(A1S4)D07 to ground (D08). 
Repeat the Start/Stop sequence as 
necessary. (See ALD page 
KD570(KS570) for +Motor at 
Speed.) Continue. 


Is the drive motor turning with the Start/Stop switch set 
to Start? 


No —— » Remove the jumper and go to HDA 990. 


Yes—— >» Continue with Step 1. Remove the 
jumper when the problem is corrected 
or when leaving the Static Servo 
Checkout. 


1 SERVO INPUT SIGNAL 


Scope Setup 
(Be sure to use a X1 probe only.) 
Sweep 0.5 ps/div 
Mode ALT 
Trigger 

Slope (+) 

Ch 1 only 


Chi A1C2(A1T2)G13 


Action 
With the carriage at the outer stop — 


a. Check for signals on both channels 1 and 2 that 
are similar to those in Figures 1a, 1b, and Ic. 
(Slight movement of the pushrod in the VCM 
causes the scope trace to look like any of the 
three figures.) | 


Are the signals present? 


No— pb The trouble is in one of the following 


areas. Perform each step in sequence: 


1. Replace A1C2(A1T2) 

2. Check the HDA cable. See the 
diagram on ACC 602. 

3. Reseat or replace the HDA. 
See the HDA Replacement 
procedure on HDA 710. 


Yes— p Continue. 


b. Is the peak-to-peak amplitude of the displayed 
signals at least 0.038 volts (min.)? 


No — » The trouble is in one of the 
following areas. Perform each step in 
sequence: 


1. Replace A1C2(A1T2) 

2. Check the HDA cable. See the 
diagram on ACC 602. 

3. Replace the HDA. See the HDA 
Replacement procedure on HDA 
710. 


Yes — P Continue. 


c. Is the timing within specification? 
One cycle = 3.339 us ci +3% 
(3.24 min. to 3.44 max., ff). 


No—pb The trouble is in one of the following 
areas. Perform each step in sequence: 


1. Replace A1F2(A1Q2). 
2. Replace the drive motor belt. (See 
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Figure 1A. - oa 
| ye ae 
a Ah al | | della ll ae 
(VAR Al nO b's 


Y comm ae ane 4 aa Cylinder Position Pulses 


—=——— 
Nueesy nc Pulse 


Figure 1B. 


—o 
BRRRESE= 
ihe 


BREESE 
auch ed dana 


HDA 760.) 
Servo Signal 1 © (ACC 602) 3. Replace the drive motor brake. 
cher sie | (See HDA 720.) 
olts/div ; | 
Sams Lc ete ae ares 
Ch2 A1C2(A1T2)J13 5. Repl | 
MNT | . Replace the HDA. See the HDA 
Servo Signal 2 © (ACC 602) Replacement procedure on HDA 
AC Input 710. 
Volts/div 0.02 
Probe X1 Yes—-P Continue with Step 2, ACC 602. | 
Invert ™ | 
Sync Pulse 
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STATIC SERVO CHECKOUT STATIC SERVO CHECKOUT ACC 602 
2 AGCCONTROL A1B2 
(A1U2) 
HDA 
Scope Setup C11 ee 
Sweep Mode Auto Trig. 01C-A1A3 A1B2 
Mode CH 1 (01D-A1A3) (A1U2) 
Trigger CH 1 only 
Chi A1C2(A1T2)B05 © HDA Ground B11 A1C2 (A1T2) 
—AGC Active KC100 (KT100) 
Volts/div 01 HD essing ont | a) e 
Probe X10 G13 G12 +Position A1D4 (A1S4) 
KD5xx (KS5xx) 
; 
Action A DETECTOR 
Is the signal a solid —level (MST-1)? 


No—P The trouble is in the A1C2(A1T2) card, 
the A1D4(A1S4) card, or the associated G07 
wiring. 


D 
C \J04 


@.,:; 
@,,., 


, ere & —AGC Active 


Yes— P Continue with Step 3. 


D12 9 +Servo Clock G10 BO3 
B03 Ss +Timer Gate J13 | G12 
B11 DOS 


3 SERVO AMP OUTPUT 


Scope Setup | 
Sweep 1.0 ys/div ~ a ee 
Mode ALT 
Trigger +Gate 2 
en a —I Increment 
only 
Ch1 A1C2(A1T2)B03 —Decrement 
+ Timer Gate 
Volts/div 
Probe 
Ch2 A1C2(A1T2)D12 
+ Servo Clock 
Volts/div 
Probe Figure 3. 
Action 


With the carriage at the outer stop, check that both the 
Channel 1 signal and the Channel 2 signal are pulsing as 
shown in Figure 3. (Ignore the timing. ) 


Are both signals pulsing? 


No—P The trouble is in the A1C2(A1T2) card, 
the A1D4(A1S4) card, or the associated. 
wiring. 


Yes— » Continue with Step 4. 


DG0602 441300 
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STATIC SERVO CHECKOUT ACC 602 


4 INDEX REGISTER OUTPUT 


Figure 4. 
Scope Setup 
Sweep 1.0 ps/div Gna 
Mode ; ALT 
Trigger ss | | 
| Slope (+) 
Ch 1 only 


Chi A1C2(A1T2)D07 


Gnd 


+Gatel e (ACC 602) 
Volts/div 0. 
Probe X10 — 


Ch2 — A1C2(A1T2)D13 


+Gate 2 @ (Acc 602) 
Volts/div 0.1 


Probe - X10 


Action ° 


With the carriage at the outer stop, check that both 
signals are pulsing and that the relative timing of the 
pulses is similar to that shown in Figure 4. 


Are the signals correct? 


_No- — > The trouble is in the A1C2(A1T2) card, 
the A1D4(A1S4) card, the A1E2(A1R2) 
card, or the associated Gate 1 and Gate 2 
wiring network. See ALD page KC100 


(KT100). 


Yes— > Continue with Step 5. 
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3 | | 441300 | | 
‘| | 31 Mar 76 | 


PCT LET CLT 
Cee Te 
TAS 
A Aa 


5 ‘INDEX REGISTER OUTPUT 


Scope Setup 


Sweep | 1.0 ps/div 
Mode ALT 
Trigger 
Slope (—) 
Ch 1 only 
Chi A1C2(A1T2)J04 | 
-+Increment ® (ACC 602) 
Volts/div 0.1 
Probe X10 
Ch2 A1C2(A1T2)GO7 
—Decrement @o (ACC 602) 
Volts/div 0.1 
Probe X10 


| Action 


With the carriage at the outer stop, check that both the 
Channel 1 and the Channel 2 signals are pulsing (at 


MST-1 levels) as shown in Figure 5. (Ignore the timing.) 


Are both signals pulsing? 


No — P The trouble is in the A1C2(A1T2) card, 
the A1D4(A1S4) card, or the associated 
wiring. 


Yes— » Continue with Step 6. 


STATIC SERVO cHEckout ACC 603 


STATIC SERVO CHECKOUT ACC 603 


STATIC SERVO CHECKOUT 


6 vVCcO 


Scope Setup 


Change the Sweep speed to 0.5 us and move the 
Channel 2 probe to: 


A1C2(A1T2)D04 
(+VCO) @ (ACC 602) 


Action 


Verify that the Channel 2 signal is stable and is pulsing as 
shown in Figure 6. 


Is the signal correct? 


No — P The trouble is in the A1C2(A1T2) card, 
the A1D4(A1S4) card, or the associated 
wiring. 


Yes— >» Continue with Step 7. 


Figure 6. 


Gnd 
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7 INDEX REGISTER 


Scope Setup 
Sweep 5 ms/div 
Mode CHOP 
Trigger 

Slope (—) 

Ch 1 only 


Chi A1D4(A1S84)D04 
—Any Valid Index TP 


Volts/div 0.1 

Probe X10 
Ch2 A1D4(A1S4)B13 

—Valid Index 

Volts/div 0.1 

Probe X10 


Reference: ALD page KD520(KS520) 


Action 


With the carriage at the outer stop, compare the scope 
signals with those in Figure 7 and look for these 
conditions: 


a. Both signals pulse at —levels (MST-1). 

b. The timing is correct. 

c. The signals do not change when the carriage is 
moved with the bobbin pushrod. 


Are the signals correct? 


No—pP The trouble is in the A1D4(A1S4) card, 
the A1J4(A1M4) card, the A1H2(A1N2) 
card, the A1E2(A1R2) card, or the 
associated wiring. 


Yes— » Continue with Step 8. 


Figure 7. 


ACC 605 


STATIC SERVO CHECKOUT 


STATIC SERVO CHECKOUT ACC 605 


8 — GUARDBAND PATTERNS - 


3350 


_ STATIC SERVO CHECKOUT 


Scope Setup 
Sweep | 50 ys/div 
Mode — CHOP 
Trigger 
Slope (—) 
Ch 1 only 
Chi A1D4(A1S4)B09 
—Guardband Pattern 2 
Volts/div 0.1 
Probe | X10 


Ch2 A1D4(A1S4)B04 
+Guardband Pattern 1 
Volts/div 0.1 
Probe X10 


Reference: ALD page KD520(KS520) | 


Action 


a. With the carriage at the outer crash stop, verify 
that: 


(1) Channel 2 is a solid —level (MST-1). 
(2) Channel 1 is pulsing and the timing is the 
same as shown in Figure 8. 


Are the signals correct? 


No— DP The trouble is in the A1D4(A1S4) 
card, the A1E2(A1R2) card, or the 
associated wiring. 


Yes— P> Continue. 


b. Change the sweep speed on the scope to 1 
_ sec/div and change the Sweep Mode to Auto 
Trig. Then, very slowly push the carriage 
inwards from the outer crash stop with the 
bobbin pushrod. 


The Channel 1 pulses should disappear (change 
to a solid +level MST-1) and the Channel 2 
signal should contain pulses during a very narrow 
band width position of the carriage, near the 
outer stop. 


Do the signals change as indicated? 


No—P The trouble is in the A1D4(A1S4) 
card, the A1E2(A1R2) card, or the 
associated wiring. 


Yes— » Continue with Step 9. 
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9 ID POSITION PATTERN 


Scope Setup 
Sweep 50 us/div 
Mode Ch 1 
Trigger 

Slope (—) 

Ch 1 only 


Chi A1D4(A1S4)D06 
—ID Position 
Volts/div 0.1 
Probe X10 
Ch2 Not Used 


Reference: ALD page KD520(KS520) 
Action | 


Push the carriage to the inner crash stop with the bobbin 
pushrod. | 


Does the signal pulse with the same time relationship as 
shown in Figure 9? 


No—P The trouble is in the A1D4(A1S4) card or 
the associated wiring. — 6 es 


Yes— P Continue with Step 10. 


STATIC SERVO CHECKouT ACC 607 


STATIC SERVO CHECKOUT ACC 607 | 


STATIC SERVO CHECKOUT 


10 POSITION 


Scope Setup 
Sweep 0.5 ms/div 
Mode CHOP 
Trigger 
Slope (+) 
Ch 1 only 
Chi A1C2(A1T2)G12 
+Position © (Acc 602) 
Volts/div 0.5 
Probe X10 
Ch2 A1C2(A1T2)J12 
Position @® (acc 602) 
Volts/div 0.5 
Probe X10 
Action 


With the bobbin pushrod, move the carriage in and out at 
a steady rate. Check the scope and verify that: 


a. Channel 1 and 2 signals cycle both plus (+) and 
minus (—) to levels greater than 8 volts 
peak-to-peak. 


b. Channel 1 and 2 signals change in frequency as 
the rate of carriage movement changes. (As the 
‘pushrod is moved faster, the frequency of the 
signals increases.) 


c. Channel 1 and 2 signals are 180 degrees out of 
phase with each other. 


Are the signals correct? 


No — P The trouble is in the A1C2(A1T2) 
card, the A1C4(A1T4) card, the 
A1D2(A1S2) card, or the associated 
wiring. 


Yes— » Continue with Step 11. 


11 TRACK DETECTION CIRCUITS 


Scope Setup 

Sweep 0.5 ms/div 
Mode Ch 1 
Trigger 


Slope (—) for —signals 
Slope (+) for +signals 


Ch 1 only 

Volts/div 0.1 

Probe X10 
Action 


Use Channel 1 to scope each of these lines and look for 
pulses (at MST-1 levels) as the carriage is moved across 
the disk with the bobbin pushrod: 


a. A1lC4(A1T4)GO08 (—On Track TP) 
KC500(KT500) 
Is the signal pulsing? 
No — P The trouble is in the A1C4(A1T4) 
card or the associated wiring. 
Yes— P Continue. 


b. A1D2(A1S2)JO2 (—Fine Track TP) 
KD100(KS100) 


Is the signal pulsing? 


No — P The trouble is in the A1D2(A1S2) card 


or the associated wiring. 
Yes— P Continue. 
c. A1D2(A182) GO2 (—Track Xing) 


KD100(KS100) 
Note: Ignore the stepped (—) level. 


Is the signal pulsing? 
No — P The trouble is in the A1D2(A1S2) 


card, the A1E2(A1R2) card, or the 
associated wiring. 


Yes— P Continue. 
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d. A1ID2(A182)J04 (+Track Xing Pulse) 
KD100(KS100) 
Note: The width of the positive pulse should 
be 3.2 psec + 20%. The frequency of the 
pulses varies with the speed of the carriage 
movement. 


Is the signal pulsing? 
No — P The trouble is in the A1D2(A1S2) 
card, the A1E2(A1R2) card, the 


A1G2(A1P2) card, or the associated 
wiring. 


Yes— » Continue. 


e. AID2(A1S2) JO9 (—Allow Rezero) 
KD100(KS100) 


Is the signal pulsing? 


No — P The trouble is in the AI1D2(A1S2) 
card, the A1E2(A1R2) card, or the 
associated wiring. 


Yes— » Continue with Step 12. 


12. POSITION CURVE 


Scope Setup 
Sweep 0.5 ms/div 
Mode Chl 
Trigger 
Slope (—) 
Ch 1 only 
Chi A1D2(A1S82)D02 
—Position Curve TP 
AC Input 
Volts/div 0.5 
Probe X10 


Reference: ALD page KD100(KS100). 


Action 


Move the carriage across the disk with the bobbin 
pushrod. Check that the signal on the scope is a sine 
wave with a peak-to-peak amplitude greater than 10 
volts. (Note: the positive peak may be clipped.) 


Is the signal correct? 
No — P The trouble is in the A1D2(A1S2) card or 
the associated wiring. 


Yes— » Continue with Step 13. 


ACC 609 


STATIC SERVO CHECKOUT 


13. DAC 


Scope Setup 


Sweep 0.5 ms/div 
Mode Ch 1 
Trigger 

Slope (+) 

Ch 1 only 
Chi A1D2(A1S2)BO03 

+DAC 

Volts/div 0.01 

Probe X10 


Reference: ALD page KD100(KS100). 


Action 


Move the carriage across the disk with the bobbin 
pushrod. The signal on the scope should be the positive 
half of a sine wave (the negative half is clipped) with the 
peak amplitude between 0.1 volts and 0.2 volts from 
ground. 


Is the signal correct? 


No — P The trouble is in the A1D2(A1S2) card or 
the associated wiring. 


Yes— » Continue with Step 14. 


STATIC SERVO CHECKOUT ACC 609 


STATIC SERVO CHECKOUT Ped : . ao | , ae, ~~ | 7 of . a - be | | co - | STATIC SERVO CHECKOUT ACC 611 
14. SERVO TESTPOINT CHARTS 


Use these charts to scope each testpoint on the | A1C4 (A1T4) card: ALD pages KC500 and KC510 (KT500 and KT510) 
A1C4(AIT4) card, the A1D2(A1S2) card, and to 7 a | 


isolate the problem. The four columns of the charts are : | | | Ter ee oe | 
| BO2 | 


Pin - The I/O pin number of the testpoint. +Access Mode —level (MST-1) 
| + Move Forward —level (MST-1) 


—level (MST-1) 


Cycles from +2 V to —2 V with carriage movement 
or Ground if track following (+0.5 V); 
ripple = less than 1 V peak-to-peak. 


ACC 644, Fig. 5 
ACC 644, Fig. 5 


Line name - The name of the testpoint as it appears 


in the ALDs. +Move Reverse 


Pos Error TP 


Description - The expected voltage level, the expected 
changes to the signal under various 
conditions, or a reference back to a 
previous step in the Static Servo 


; | —4V power source 
Checkout procedure. 


Ground; or —1.0 V if track following 
|—1.28 V (See ACC 600) 


— Linear Mode CS ACC 645, Fig. 9 


Reference -. Across-reference to a scope timing 
figure. 


If all testpoints are correct, continue with step 15. 
— 20.0 V (See ACC 600) 
+6 V power source 
+level (MST-1) 
—level (MST-1); or +level (MST-1) if track following 
—level (MST-1) | 


ACC 648, Fig. 15 
ACC 647, Fig. 


—End Accelerate 


+Track Following Timer 


+Access Timeout 
Not Used 


Current Sense O V (nominal) ACC 644, Fig. 


+12 V power source 
—12 V power source 
—level (MST-1) 

Ground 
+level (MST-1); or —level (MST-1) if track following 


O V (the peak-to-peak amplitude of this signal ts a 
function of carriage velocity) 


+level (MST-1) 
+level (MST-1); or —level (MST-1) if track following 
+level (MST-1); or —level (MST-1) if track following 


+Rezero Mode ACC 643, Fig. 2 


+Zero Mode 


Position Compensation 


— Run Timer Gated 
+Reset Trk Following Timer 
—QOn Track * LM TP 
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STATIC SERVO CHECKOUT ACC 612 


STATIC SERVO CHECKOUT 


A1C4 (A1T4) card; ALD pages KC500 and KC510 (KT500 and KT510) 


Faire Yon 


+ Guardband Latch +level (MST-1) at outer stop; —level (MST-1) atinner |ACC 645, Fig. 9 


A1D2 (A1S2) card; ALD page KD100 (KS100) 


i 


—Velocity ACC 644, Fig. 6 


— Rezero Mode 
—Any Go Home 
+ Linear Mode 


stop 
+level (MST-1) 


+level (MST-1) 


|—level (MST-1); or +level (MST-1) if track following 


—4V power source 


ACC 643, Fig. 2 


ACC 647, Fig. 14 


+DAC 
Fill ln TP 
Not Used 


OV to +0.2 V; or +1.8 V if track following ACC 648, Fig. 16 


+0.4V 


—4V power source 


+Position Enable —level (MST-1); or +level (MST-1) if track following — Diff Bit 2 +0.4V 
—On Track TP Pulses (MST-1) with carriage movement V Ref —1.28 V (See ACC 600) 
— Diff Bit 4 +0.4V 


— End Decelerate 
— Target Velocity 
Not Used 


+DAC 

— Position 

+ High Velocity Set Point 
Not Used 


|+ Forward 
Not Used 


Not Used 


— Velocity Enable 


+ Power Amp Drive 


—Velocity Grtr 20 IPS 
Not Used 


—Velocity 


+ Position 


+level (MST-1) 
—level (MST-1) 


OV to +0.2 V; or +1.8 V if track following 
Refer back to Step 10 on ACC 609 
—level (MST-1) 


—level (MST-1); or +level (MST-1) if track following 


+level (MST-1) 
Ground 


OV; or approximately 1 V peak-to-peak if track 
following 


+level (MST-1) 


OV 
Refer back to Step 10 on ACC 609 


ACC 647, Fig. 13 
ACC 643, Fig. 2 


ACC 648, Fig. 16 
ACC 645, Fig. 8 
ACC 645, Fig. 7 


ACC 643, Fig. 3 


ACC 644, Fig. 6 


ACC 643, Fig. 3 


ACC 644, Fig. 6 


ACC 645, Fig. 8 


—20V 


— Diff Bit 7 
Current Magnitude TP 


— Position Curve TP 


Not Used 


Not Used 


— Diff Bit 1 


— Diff Bit 3. 
— Diff Bit 6 
— Diff Bit 5 


+Diff greater than 127 


— Linear Mode CS 


— 20.0 V (See ACC 600) 

+6 V power source 

+0.4V 

OV ACC 644, Fig. 4 
Refer back to Step 12 on ACC 609 


+12 V power source 
—12 V power source 
+0.4V 

Ground 

+0.4V 

+0.4V 

+0.4V 

—level (MST-1) 


OV; or —0.7 V if track following ACC 645, Fig. 9 
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STATIC SERVO CHECKOUT 7 ; 


A1D2 (A182) cara: ALD page KD100 (KS100) 


Feline in 


—Track Xing Refer back to Step 11c on ACC 609 


—level (MST-1) at outer stop; +level (MST-1) at inner 
stop 


—level (MST-1) 


ACC 645, Fig. 7 


+ Position Enable 


+DC Equals 1 
Not Used 


—4V power source 


0 V (nominal) 
+level (MST-1) 
—level (MST-1) 
+level (MST-1) 


Current Sense 
—Velocity Enable 
+Access Mode 


ACC 644, Fig. 4 
ACC 644, Fig. 6 
ACC 648, Fig. 15 


—level (MST-1) 


ACC 643, Fig. 3 


Position Refer back to Step 10 on ACC 609 ACC 645, Fig. 8 
—Fine Track TP Refer back to Step 11b on ACC 609 
Not Used 
+Track Xing Pulse Refer back to Step 11d on ACC 609 
—Coarse Track TP +level (MST-1) 
—Rezero Mode +level (MST-1) ACC 643, Fig. 2 
Not Used 

Ground 
—Allow Rezero | Refer back to Step 11e on ACC 609 ACC 643, Fig. 1 
+Move Reverse —level (MST-1) ACC 644, Fig. 5 
+Access Start — level (MST-1) 
+ Move Forward —level (MST-1) ACC 644, Fig. 5 
+ Position | Refer back to Step 10 on ACC 609 ACC 645, Fig. 8 
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STATIC SERVO CHECKOUT 


ACC 613 


ACC 613 


STATIC SERVO CHECKOUT 


15 


VOICE COIL MOTOR 


Reference: ALD page YA060/YB060 


3350 


© Copyright IBM Corporation 1976 


Turn the drive power Off. 


Remove TB-A (black) from the VCM (See ACC 
600, Figure 1). 


Does the resistance in the voice coil measure 
between 3 and 6 ohms? 


No — P If all connections are OK, the problem 
isin the HDA. (See HDA 708 for the 
Voice Coil Replacement procedure.) 


Yes— » Continue. 


With TB-A< still disconnected, turn the drive 
power On.. 


Does the voltage from TB-A to ground, and from 
TB-B to ground measure between —36.0 Vdc 
and —43.2 Vdc? 


No—P The trouble is in the Power Amplifier 
card or its associated wiring (see LOC 
4 or 14). 


Yes— » Continue. 


Turn power Off. Reconnect TB-A and restore 
power to the drive. 


Does the voltage from TB-A to ground and from 
TB-B to ground measure near 0 Vdc or is the 
same ac signal on both terminals (conditions may 
vary between drives)? 


No—P The trouble is in the Power Amplifier 
card or its associated wiring (see LOC 
4 or 14). 


Yes— > Continue with Step 16. 


16 


STATIC CHECKOUT EXIT 


Does the Ready lamp come on when the 
Attention pushbutton is pressed, then released? 


No—P Gotoc. 
Yes— » Continue. 


Do microdiagnostic routines Al and A2 run 
error-free? 


Yes— » Goto the Dynamic Servo Checkout 
procedure on ACC 630. 


No — P Exit to the MICRO section and follow 
the instructions under the first failing 
Error Code. (Read each MAP 
statement thoroughly. You may be in 
a loop.) 


Have all the FRUs listed under the Possible 
Causes Checklist on ACC 601 been replaced? 


Yes— » Go to the HDA Checkout procedure 
on ACC 630. 


No — > Replace them. Continue on ACC 630 
(Dynamic Servo Checkout) if the 
problem is not corrected by FRU 
replacement. 
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STATIC SERVO CHECKOUT 


ACC 614 


ACC 614 


DYNAMIC SERVO CHECKOUT 


Possible Causes Checklist 


Review the following checklist. The checklist contains all 
possible causes of the problems leading to this procedure. 
If any FRU has not been checked, replaced, or ordered, 
replace or order it before continuing. 


Drive A Cards Drive B Cards 

A1E2 A1R2 

A1C2 A1T2 

A1C4 A1T4 

A1D2 A1S2 

A1D4 A1S4 

Power Amp P-532 Power Amp P-542 

A1F2 A1Q2 

A1G2 A1P2 

Go Home Pulser P535* Go Home Pulser P535* 
Drive A Drive B 
Cables/Connectors Cables/Connectors 

Al A4 Al V4 

Al1AS AlVS 

Al B2 HDA AlU2 HDA 

01C-A1A3 § Cables 01D-Al Pe Cables 


*The pulser card is common to both drives. The 
connector on top of the pulser card is split (one side 
for Drive A and one side for Drive B). Reversing the 
connector will swap the A and B drive pulse circuits. 
See LOC 4 and 14. 7 


FSI 
ACC 614 
ACC xxx 


| 
Dynamic Servo Check- 
out. (Basic Movement) 


Entry to this 
page from FSI ~ 


ACC 600 


Yes 


#2 
Use this chart to check the 
power supply voltages to 
the servo cards (in the 
order that they are listed). 
Go to the indicated MAP 
page or ALD page if a 
voltage is missing or out of 
specification. If the supply 
voltages are correct, con- 
tinue with the checkout 
procedure. 


Use the procedure on 
HDA 712 to check for 
carriage binds. 


ane OF cee oe 


See the Possible Causes 
Checklist on this page. 


For a complete check, 
follow the directions and 
go through the procedure 
on the following pages 
step-by-step. Skip steps 
only if directed to do so by 
the procedure. 


#3 


Compare the machine 
symptoms with those 
described on ACC 633 
through ACC 635. Follow 
the instructions under the 
symptoms that best de- 
scribe the symptoms of the 
machine. 


#4 


A 


ACC 633 
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DYNAMIC SERVO CHECKOUT 


Range (Volts) | Maximum mar | enty 
se 


= 


A1C2 (A1T2) B11 +5.76 to +6.24 


A1C2 (A1T2) BO6 —3.85 to — 4.50V 


A1C2(A1T2)D05 «|| 412.0 to +14.4 
A1C2(A1T2) D06 ~—- | —12.0 to - 14.4 
A1C2(A1T2)D03 «| —24.0 to —28.8 


A1C2 (A1T2) BO8 
-20v —jatce (A1T2)B10  |—19.6 to —20.4 


A1C2 (A1T2) BO2 —8.134 to —8.466 

P532 (P542) —13 

+12V (Power Amp) LOC 
| 4/14 


P532 (P542) —11 
| (Power Amp) 


P532 (P542)—5 


P532 (P542)—6 


P532 (P542)—10 
(Power Amp) 


Note: Use a digital voltmeter for measurement. 


0.08 V p/p |PWR 250 


0.07 V p/p {ACC 115 


a re | 
0.10 V p/p |PWR 240 oe 
0.14V p/p |PWR 280° 


See ALD page 
KC100 (KT100) 


+12.0 to +14.4 


—12.0 to —14.4 


—36.0 to —43.2 


See PWR 281 
and ALD pages 
YA/YBO6O. 


DYNAMIC SERVO CHECKOUT 


ACC 630 


ACC 630 
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DYNAMIC SERVO CHECKOUT | | | ‘DYNAMIC SERVO CHECKOUT ACC 633 


ACC 630 


RECOMMENDED ACTION 


FAILURE SYMPTOM 


1. Ready lamp does not come on. 1. Perform the Static Servo Checkout procedure starting at ACC 600, Entry A, if not already done. 


Microdiagnostic routine 'B8' fails. Be sure the bobbin shipping rod is removed (see INST 3). 
The Attention pushbutton does not cause the Ready lamp to come on. 

No carriage movement is observed. Movement can be observed with the bobbin pushrod installed in the rear of 
the voice coil motor. 


Check the following: 

e All logic cards are plugged in the correct location (see LOC 2). 

° Logic board cables and HDA cables are seated properly. 

° Power Amplifier P532(P542) is seated properly. 

® Voice coil motor terminals are snug and installed correctly (TB-A = black; TB-B = white). 


° Continuity is measured through the voice coil with the wires removed (naminal resistance = 3 to 6 ohms). See HDA 708 
if resistance does not fall in this range. 


CB557(CB568) is not tripped. 


4. Troubleshoot Servo Rezero operations. See ACC 643, Figures 1 through 14. Verify that the Servo operation compares with | 
the scope photos. Use the diagram on ACC 652 and the referenced ALDs to trace and isolate any problem. 


5. Troubleshoot Servo Seek operations. See ACC 648, Figures 15 through 20. Verify that the Servo operation compares with 
the scope photos. Use the diagram on ACC 652 and the referenced ALDs to trace and isolate any problem. | 


2. Ready lamp does not come on. Check the following: 


Microdiagnostic routine 'B8' fails. ° All logic cards are plugged in the correct location (see LOC 2). 


Carriage movement is observed. Movement can be observed with the bobbin pushrod installed in the rear of 
the voice coil motor. 


° The logic board cables and the HDA cables are seated properly. 

° Power Amplifier P532(P542) is seated properly. 

8 The voice coil motor terminals are snug and installed correctly (TB-A = black; TB-B = white). 
Perform the Static Servo Checkout procedure starting at ACC 600, Entry A, if not already done. 


Troubleshoot Servo Rezero operations. See ACC 643, Figures 1 through 14. Verify that the Servo operation compares to 
the scope photos. Use the diagram on ACC 652 and the referenced ALDs to trace and isolate any problem. 


4. Troubleshoot Servo Seek operations. See ACC 648, Figures 15 through 20. Verify that the Servo operation compares with | | 
the scope photos. Use the diagram on ACC 652 and the referenced ALDs to trace and isolate any problem. | 


3. Drive motor is turning. 


Perform the Static Servo Checkout procedure starting at ACC 600, Entry A, if not already done. 
Replace cards A1C2(A1T2), A1D4(A1S4), and A1F2(A1Q2), if not already replaced. 
Perform the HDA Checkout on ACC 660. 


Ready lamp may be on or off. 


HDA drive motor cycles off while microdiagnostics are executing. 


4. Intermittent loss of online status (Fault Symptom Code 1915) during Drive operation. 


2 
31 Mar 76 


HDA motor cycles off. 
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DYNAMIC SERVO CHECKOUT 


FAILURE SYMPTOM 


5. CP557(CP568) for —36 Vdc trips intermittently. 


Ready lamp On after a drive Start sequence (Start/Stop switch). 


Microdiagnostic routine 'B8', tests 1, 2, 3, 4, or 5 fail. 


Ready lamp Off after a drive Start sequence (Start/Stop switch). 
The Attention pushbutton or microdiagnostic execution causes the Ready lamp to turn On. 


Microdiagnostic routine 'B8' does not fail. 


Ready lamp On after a drive Start sequence (Start/Stop switch). 
Microdiagnostic routine 'B8', tests 6, 7, 8, 9, A, B, or F fail (Seek or long Rezero). 


Microdiagnostic routine 'B8' does not fail, but another microdiagnostic failure occurred causing the loss of Ready 
condition. 


10. System failure indicated by Fault Symptom Code 12xx or 15xx. 


11. Servo operation noisy — high pitched noise during carriage movement, with possible intermittent failures. 
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‘DYNAMIC SERVO CHECKOUT 


RECOMMENDED ACTION 


Replace cards A1C2(A1T2), A1C4(A1T4), and the Power Amplifier P532(P542), if not already replaced. 
Check: 

+12 Vdc or —12 Vdc missing to the Power Amplifier (see YAO60/Y BO6O). 

—24 Vdc missing to the A1C2(A1T2) card (see YA090/YBO090). 

~—20 Vdc missing. to the A1C4(A1T4) card (see ACC 115). 

—1.28 Vde (VRef) missing to the Al C4(A1T4) card (see ACC 115). 


_Intermittent short in the Power Amplifier, the voice coil motor, or in the interconnecting eabies (see Y A060/YB060). 


Perform the Static Servo Checkout procedure starting at ACC 600, Entry A, if not already done. — 


Troubleshoot Servo Rezero operations. See ACC 643, Figures 1 through 14. Verify that the Servo operation compares: with 
the scope photos. Use the diagram on ACC 652 and the referenced ALDs to trace and isolate any problem. | 


Troubleshoot Servo Seek operations. See ACC 648, Figures 15 through 20. Verify that the Servo operation compares to the 
scope photos. Use the diagram on ACC 652 and the referenced ALDs to trace and isolate any problem. 


Verify that the Servo Velocity Gain adjustment is within specification. See ACC 800, Entry B. 


Troubleshoot Servo Rezero operations. See ACC 643, Figures 1 through 14. Verify that the Servo operation compares with 
the scope photos. Use the diagram on ACC 652 and the referenced ALDs to trace and isolate any problem. 


Troubleshoot Servo Seek operations. See ACC 648, Figures 15 through 20. Verify that the Servo operation compares with 
the scope photos. Use the diagram on ACC 652 and the referenced ALDs to trace and isolate any problem. 


Perform the HDA Checkout on ACC 660. (Possible defective HDA or voice coil motor.) 


Troubleshoot Servo Rezero operations. See ACC 643, Figures 1 esesuah 14. Verify that the Servo operation compares to 
the scope photos. Use the diagram on ACC 652 and the referenced ALDs to trace and isolate any problem. 


Troubleshoot Servo Seek operations. See ACC 648, Figures 15 through 20. Verify that the Servo operation compares with 
the scope photos. Use the diagram on ACC 652 and the referenced ALDs to trace and isolate any problem. 


Perform the HDA Checkout on ACC 660. (Possible defective HDA or voice coil motor.) 


_ DYNAMIC SERVO CHECKOUT 


~ ACC 634, 


ACC 634 


COCO OOCOOCOCOEE 


DYNAMIC SERVO cHECKCUT ACC 635 


DYNAMIC SERVO CHECKOUT 


FAILURE SYMPTOM RECOMMENDED ACTION 


Intermittent loss of Ready condition during drive operation. Perform the HDA Checkout on ACC 660. (Possible defective HDA or voice coil motor or Go Home Pulse P535.) 


System failure indicated by Fault Symptom Code 160E (Servo Off Track error). 


Microdiagnostic linked series routines (A1 through BB) run error free. Perform the HDA Checkout on ACC 660. (Possible defective HDA or voice coil motor.) 


Microdiagnostic routine B1 runs error free. 


System failure indicated by Fault Symptom Code 191A (Seek Verification error). 


Velocity Gain adjustment is unstable. Adjustment does not stay within specification (See ACC 800). Troubleshoot Servo Seek operations. See ACC 648, Figures 15 through 20. Verify that the Servo operation compares with the 


scope photos. Use the diagram on ACC 652 and the referenced ALDs to trace and isolate any problem. 


Ready lamp is on. Perform the Attention Pushbutton Checkout on ACC 638. 


Attention pushbutton does not cause Ready lamp to turn Off momentarily. (Indicates that the Rezero operation does not 
occur.) | 


System failure indicated by Fault Symptom Code 49xx (Intermittent Data Checks). Perform the HDA Checkout on ACC 660. (Possible defective HDA or voice coil motor.) 
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DYNAMIC SERVO CHECKOUT DYNAMIC SERVO CHECKOUT ACC 638 
ATTENTION PUSHBUTTON CHECKOUT ACTION A1F2 (A102) 
KFxxx (KQxxx) 
Pressing the Attention pushbutton on the Drive Using the Ch 2 probe (X10 probe), scope each of the test Ss 
Operator panel causes the servo to perform a Rezero points in the chart (in sequence) while pressing the 
operation. A Rezero is indicated by the Ready lamp Attention pushbutton. Compare the signals with the 
turning off when the pushbutton is pressed and by expected conditions in the chart: 


_- 


: : Ready A1A5 
carriage movement when the pushbutton is released. PG33-9 P635-1 
(Carriage movement can be seen with the bobbin e If any signal does not compare with the expected (P638-1) (P636-12) (A1V5) 
pushrod installed in the VCM.) conditions, trace the ALD logic to the source of the +24 Ready Lamp On TP 
problem. | YA/YBO72 
e If all signals do compare with the expected results, do P636-6 R657. P635-7 HDA Ready 
SCOPE SETUP | two things: (P638-9) (R661) (P636-11) ee 
: KExxx (KRxxx 
Sweep 10 ms/div 1. Check components for intermittent failures. : ay ie ahead 
Sweep Mode CHOP Rd Wr 
Trigger 2. Return to the symptom charts on ACC 633 through Casas IR/W CONTROL 
Ch 1 Only | Attention A(B) N/O +24 V Rezero ee 
Chi A1E2(A1R2)P02 P6333 | E55 P635-5 , = 
(+24 V Rezero PB On) (P638-8) (R665) (P636-10) +24 V Rezero D G al 
Volts/div 1.0 | » PB On | ezero 
Probe X10 


R656 
(R666) 


+24 V Return 
YA/YB072 


R658 
(R668) 


Expected Conditions 


Line Ch 2 

No. Volts/div 

118 A1F2 (A102) B03 |+HDA Ready Ot KF220 (KQ220) |+level (MST-1) 
2/1@ A1E2(A1R2) POS | + Inhibit HDA Seq ; on. KE150 (KR150) |—level (MST-1) 


@ | A1£2(A1R2) M03 | +24 V Rezero PB Off KE150 (KR150) |Ground with Attn switch on, +24 V with 
| Attn switch off. 
+24 V with Attn switch on, Ground with 
rc /A1E2 (A1R2) G07 |—Any Rezero —level (MST-1) while the Attn pushbutton 
| | is pressed. | , 
A1E2 (A1R2) U03 |+Rd*Wr Capable | —level (MST-1) while the Attn pushbutton 
is pressed. 
7. | @ |aiF2 (A102) S13 |—Ready Lamp on TP KF260 (Ka260) | +24 V while the Attn pushbutton is | 
| | pressed. 
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DYNAMIC SERVO CHECKOUT 


DYNAMIC SERVO CHECKOUT ACC 643 


Note: During microdiagnostic Setup A, the scope MICRODIAGNOSTIC SETUP 
timing may vary between drives. 7 
Setup A Setup B Setup C 
Routine B8, test 4 (Rezero from OD, see MICFL 633) Routine B8, test 5 (Rezero from cyl 0, see MICFL 633) Routine B8, test 7 (Rezero from cyl 8, see MICFL 633) 
1. Load routine B8 1. Load routine B8 1. Load routine B8 
2. Enter 10,04,01,00 2. Enter 10,05,01,00 2. Enter 10,07,01,00 
SCOPE SETUP Scope Sweep Speed = 2 ms/div wd e Sweep Speed = 2 ms/div — Sweep Speed = 5 ms/div 
Figure 1A. Figure 1B. igure 1C. 
Trigger 
Slope (—) 
Ch 1 only 
Mode CHOP 
Ch 1 A1E2(A1R2)P10 
—Rezero (ACC 654) 
Volts/div 0.1 
Probe X10 | 
Ch2 A1E2(A1R2)G02 WU 
— Allow Rezero sary 656) 
Volts/div 0.1 YE ee 
Probe X10 | 
Trigger EXT 
Slope (—) 
A1E2(A1R2)P10 
—Rezero (ACC 654) 
Mode CHOP 
Ch 1 A1C4(A1T4)D07 
+Rezero Mode (ACC oe) 
Volts/div 0.1 
Probe X10 


Ch 2 A1E2(A1R2)G04 
—Target Velocity oo 655) 
Volts/div 0.1 
Probe X10 


, oa Dee Minus to plus transition Seen 


Trigger EXT 
Slope (—) 
A1E2(A1R2)P10 
—Rezero (ACC 654) 
Mode . CHOP 
Ch 1 A1C4(A1T4)J04 
+Forward (ACC 656) 
Volts/div 0.1 
Probe X10 
Ch2 A1C4(A1T4)JO9 
Pwr Amp Drive (ACC 657) 
Volts/div 0.5 
Probe X10 


| DGe643 441300 
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; Decelerate Reverse 
Ps Accelerate Forward 
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haan forward 
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Ch2 A1IC4(A1T4)J12_ 
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Note: During microdiagnostic Setup A, the scope MICRODIAGNOSTIC SETUP 
timing may vary between drives. a 7. a) ae . ae es hl : | 

. Setup A_ | Ro Setup B B - . | Sn hag _ Setup C | 7 : 

Routine B8, test 4 (Rezero | from OD, see MIC FL 633) Routine BB, test 5 (Rezero foi yl 0, see MICFL 633) | Routine BB, test 7 (Rezero f from meyl 8, see MICEL 633) 
1. LoadroutineBR its 1. Load routine B8 — | 1. Load routine B8 
| 2. Enter 10,04,01,00. 2. Enter 10,05,01,00 | 2. Enter 10,07,01,00 
| Ress Scope Sweep Speed = ? ms /div as a Scope Sweep Speed = 2 ms/div a | Scope Sweep Speed = 5 ms/div 

SCOPE SETUP : 


Accelerate Current 


an 4A. a ee ania Current _— Figure 4C. Pah 7 
reer <7a0 Seen TTT WA a A 
rigger EXT a | : | eee ee i 


Slope (—) | aa [ Ty ran 
A1E2(A1R2)P10 
( ) a ccsisine Current SS por elerate Curren 
bcd cdc 
BMI RM 


Ps aDecelerate Reverse 


is ee re 


with Forward 
” janie ae 


Ch 1 A1lC4(A1T4)D10 
Current Magnitude (ACC 656) 
Volts/div : 0.2 
Probe | X10 

Ch2 A1lC4(A1T4)D04 | 


ad 


—Rezero (ACC 654) Le oe 
Mode CHOP 
errr saa seareeenears Forward a 
LEY i Vie 


pina Sense (ACC 656) me FS ty eaideate Forward: : oa 
Volts /div 0.5 ah Reverse f+ _ 4 
Probe X10 
Figure SC. ba eo ee 
Trigger EXT | oy ee a ee | 
Slope (—) Gnd 
A1E2(A1R2)P10 
—Rezero (ACC 654) 
Mode CHOP 


Ch 1 A1D2(A182)J12 
+ Move Forward (ACC 657) 
Volts/div ~ 0.1 - 
Probe X10 
Ch2 A1D2(A182)J10 
+Move Reverse (ACC 657) 


Volts/div 0.1 i 
Probe x10 a ee Lee eee ae ey eee 
F igure 6C. 
Trigger EXT | | 
Slope (—) 
A1E2(A1R2)P10 
—Rezero (ACC 654) 
Mode CHOP 


Ch 1 A1D2(A182)G08 
— Velocity Enable (ACC 657) 
Volts/div 0.1 
Probe _— X10— 


—Velocity (ACC 656) 
Volts/div (sw 
Probe — X10 - 
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DYNAMIC SERVO CHECKOUT 


Note: During microdiagnostic Setup A, the scope 
timing may vary between drives. 


SCOPE SETUP 


Trigger EXT 
Slope ( — ) 
A1E2(A1R2)P10 
—Rezero (ACC 654) 
Mode CHOP 
Ch1 A1C4(A1T4)J02 
+ High Velocity Setpoing (ACC 646) 
Volts/div 0.1 
Probe X10 
Ch2 A1E2(A1R2)P07 
-—Track Xing (ACC 656) 


Volts/div 0.1 
Probe X10 
Sweep 
Trigger EXT 
Slope ( — ) 
A1E2(A1R2)P10 
—Rezero (ACC 654) 
Mode CHOP 


Ch 1 A1D2(A1S82)J13 
+ Position (ACC 657) 


Volts/div 0.5 
Probe X10 
Ch2 A1D2(A182)G13 
—Position (ACC 657) 
Volts/div 0.5 
Probe X10 
Sweep 
Trigger EXT 
Slope ( — ) 
A1E2(A1R2)P10 
—Rezero (ACC 654) 
Mode ~ CHOP 


Ch1 A1E2(A1R2)J04 
+ Guardband Latch (ACC 655) 


Volts/div 0.1 

Probe X10 
Ch2 A1D2(A1S2)D13 

—Linear Mode CS (ACC 657) 

Volts/div | 0.1 

Probe © X10 


MICRODIAGNOSTIC SETUP 


Setup A 


Routine B8, test 4 (Rezero from OD; see MICFL 633) 


1. Load routine B8 
2. Enter 10,04,01,00 


Scope Sweep Speed = 2 ms/div 


Figure 7A. 
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Setup B 


Routine B8, test 5 (Rezero from cyl 0; see MICFL 633) 


i 


Load routine B8 


2. Enter 10,05,01,00 


Scope Sweep Speed = 


Gnd 


Gnd | 


Gnd 


Figure 7B. 


— ee me ee ee re ee ee ee ee 


Nae: 0 


Figure 8B. 
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2 ms/div 


Cylinder — 9 | 
(Turnaround) 


Cylinder 0 
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ACC 645 


DYNAMIC SERVO CHECKOUT 


Setup C 


Routine B8, test 7 (Rezero from cyl 8; see MICFL 633) 


1. Load routine B8& 
2. Enter 10,07,01,00 


Scope Sweep Speed = 5 ms/div 


Figure 7C. 
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DYNAMIC SERVO CHECKOUT 


Note: During microdiagnostic Setup A, the scope MICRODIAGNOSTIC SETUP 
timing may vary between drives. | | , 
Setup A | Setup B | Setup C 
Routine B8, test 4 (Rezero from OD; see MICFL 633). Routine B8, test 5 (Rezero from cyl 0; see MICFL 633) ' Routine B8, test 7 (Rezero from cyl 8; see MICFL 633) 
1. Load routine B8 1. Load routine B8 1. Load routine B8 
2. Enter 10,04,01,00 2. Enter 10,05,01,00 2. Enter 10,07,01,00 
Scope Sweep Speed = 2 ms/div Scope Sweep Speed = 2 ms/div Scope Sweep Speed = 5 ms/div 
SCOPE SETUP : ; | 
Figure 10A. Figure 10B. | Figure 10C. 
Trigger EXT 
Slope ( — ) 
A1E2(A1R2)P10 
—Rezero (ACC 654) 
Mode ADD 


Chi VCM TB—-A 
(See Figure 1, ACC 600) 


AC Input 
Volts/div 2.0 
Probe X10 


Ch2 VCM TB-—B 
(See Figure 1, ACC 600) 


AC Input 

Volts/div 2.0 
Probe X10 
Invert 
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DYNAMIC SERVO CHECKOUT 


SCOPE SETUP 


Sweep 2 ms/div 
Trigger EXT 
Slope (+) 
A1C4(A1T4)J04 
+Forward (ACC 656) 
Mode | CHOP 
Ch 1 A1D2(A182)J13 
+Position (ACC 657) 
Volts/div 0.5 
Probe X10 
Ch2 A1C4(A1T4)JO09 
Pwr Amp Drive (ACC 657) 


Volts/div 0.5 

Probe X10 
Sweep 2 ms/div 
Trigger EXT 

Slope (+) 

A1C4(A1T4)J04 

+ Forward (ACC 656) 
Mode ~ CHOP 


Ch 1 A1D2(A182)J13 
Position (ACC 657) 
Volts/div 0.5 
Probe X10 

Ch2 A1C4(A1T4)J12 
—Velocity (ACC 656) 
Volts/div 0.1 
Probe X10 


MICRODIAGNOSTIC SETUP 


Routine B8, test 5 (Rezero from cyl 0; see MICFL 633) 
1. Load routine B8 
2. Enter 10,05,01,00 


Figure 11. 


Figure 12. 
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SCOPE SETUP 


Sweep : 2 ms/div 
Trigger EXT 
Slope (+) 
A1C4(A1T4)J04 
+Forward (ACC 656) 
Mode CHOP 
Ch 1 A1D2(A1S2)J13 
+Position (ACC 657) 
Volts/div 0.5 
Probe X10 
Ch 2 A1E2(A1R2)GO05 
—End Decelerate (ACC 655) 


Volts/div 0.1 

Probe X10 
Sweep 2 ms/div 
Trigger EXT 

Slope (+) 

AiC4(A1T4)J04 

+Forward (ACC 656) 
Mode CHOP 


Chi A1C4(A1T4)G05 
+Linear Mode (ACC 656) 
Volts/div 0.1 

| Probe X10 

Ch 2 A1E2(A1R2)M04 
_+Trk Following Timer (ACC 65 5) 
Volts/div 0.1 
Probe X10 
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MICRODIAGNOSTIC SETUP 


Routine B8, test 5 (Rezero from cyl 0; see MICFL 633) 
1. Load routine B8 
2. Enter 10,05,01,00 


Figure 13. 


SERRE 
AINA R 


Note the transition on Ch 2 
with respect to the curve on 


Figure 14. 
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DYNAMIC SERVO CHECKOUT , | | _ | ; _ 4 | DYNAMIC SERVO CHECKOUT ACC 648 


MICRODIAGNOSTIC SETUP 
Setup A Setup B 
Routine B8, test 7 (8-cyl Seek; see MICFL 633) . Routine B8, test A (192-cyl Seek; see MICFL 633) 
1. Load routine B8 | 1. Load routine B8 
2. Enter 10,07,01,00 2. Enter 10,0A,01,00 
Scope Sweep Speed = 0.5 ms/div | Scope Sweep Speed = 2 ms/div 
SCOPE SETUP 7 Figure 15A. | Figure 15B. 
Trigger EXT 
Slope (—) 
A1E2(A1R2)D05 
—Seek Start (ACC 654) 
Mode CHOP 
Ch 1 A1D2(A182)G09 
+Access Mode (ACC 657) 
Volts/div 0.1 
Probe X10 
Ch2 A1E2(A1R2)D10 
—End Accelerate (ACC 655) 
Volts/div 0.1 
Probe X10 
Trigger EXT 
Slope (—) 
A1E2(A1R2)D05 : 
—Seek Start (ACC 654) ; ; : 
Mode CHOP Diarra Figure 16B only, change the volts/div as 
Ch1 A1C4(A1T4)G12 
+DAC (ACC 656) 
Volts/div — 0.1 Ch 1 0.2 
Probe X10 Ch 2 0.5 
Ch2 A1C4(A1T4)J12 
— Velocity (ACC 656) 
Volts/div 0.1 
Probe X10 
Trigger EXT 
Slope (—) 
A1E2(A1R2)D05 
—Seek Start (ACC 654) 
Mode CHOP 
Ch 1 A1C4(A1T4)J09 
Pwr Amp Drive (ACC 657) 
Volts/div 0.5 | 
Probe — X10 
Ch2 A1C4(A1T4)D04 
Current Sense (ACC 656) | 
Volts/div 0.5 Sa ee oe 
Probe x10 sien a a i 
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DYNAMIC SERVO CHECKOUT 


SCOPE SETUP 


Trigger EXT 
Slope ( — ) 
A1E2(A1R2)D05 
—Seek Start (ACC 654) 
Mode CHOP 
Ch 1 A1D2(A182)J13 
+ Position (ACC oa 
Volts/div 0.5 
Probe X10 
Ch 2 A1E2(A1R2)P07 
—Track Xing (ACC 656) 


Volts/div 0.1 

Probe X10 
Trigger EXT 

Slope (— ) 

A1E2(A1R2)D05 


—Seek Start (ACC 654) 
Mode CHOP 
Ch 1 A1lE2(A1R2)G05 

—End Decelerate (ACC 655) 

nash div 0.1 

X10 

Ch 2 Ripe eb 

+DC Equals 1 (ACC 657) 

Volts/div 0.1 

Probe X10 


Trigger EXT 

Slope ( — ) 

A1E2(A1R2)D05 

—Seek Start (ACC 654) 
Mode ADD 
Ch 1 VCM TB—-A 

(See Figure 1, ACC 600) 


AC Input 
Volts/div 2.0 
Probe X10 


Ch 2 VCM TB-—B 
(See Figure 1, ACC 600) 


AC Input 

Volts/div 2.0 
Probe X10 
Invert 


MICRODIAGNOSTIC SETUP 


Setup A 


Routine B8, test 7 (8-cyl Seek; see MICFL 633) 


1. Load routine B& 
2. Enter 10,07,01,00 


Scope Sweep Speed = 0.5 ms/div 
Figure 18A. 


aa pene 
py VUE) 
ZRSERARESE 


Figure 19A. 


Figure 20A. 


tartare mii! 


AUPE 
pt tte tT tt 
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DYNAMIC SERVO CHECKOUT ACC 649 


Setup B 


Routine B&, test A 


1. Load routine B8 (192-cyl Seek: see MICFL 633) 
2. Enter 10,0A,01,00 


Scope Sweep Speed = 2 ms/div 


Figure 18B. 


Cylinder 192 


Tn 
ee 


a a 
a 
PtP et et tty 


Figure 19B. 


= 
iisaaename 


Figure 20B. 
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DYNAMIC SERVO CHECKOUT | aa se . 7 ; | : a , * — ,2 ue | — OO . _ DYNAMIC SERVO CHECKOUT ACC 652 


Use this diagram with the charts beginning on ACC 653. 
See OPER 116 for additional theory. 


| A1B2 | 
(A1U2) I 
| 
| | 
| [ 
I 
: eo 
| SERVO INDEX GO HOME 
i AMPLIFIER DETECTOR PULSER Entry from 
| | O1C A1A3 previous file. 
I G (01D A1A3)(___ 


eens P532 (P542) 


t 
ann GD ee eee eee Ce eee eee 


A1C4 (A1T4) HEAD DISK 
[ POWER ASSEMBLY 
eae iE AMPLIFIER 
ATF2 (A102) : A1E2 (A1R2) 4 eee un 
= EGUENGE | ACCESS 
| CONTROL A1H2 (A1N2) 1S) v5 | 
i 
| BE To controller 
Entry from | | 8 or next file. 
controller or | 
previous file. A1G2(A1P2) | | 
sree | ot ee: aS G) | 
COUNTER ‘ 7 | (5) 
4. | © | 
| [ 
, [ 
A154 (A1M4) | [ 
| 
RPS | O 
5 7 St ! 
(3) 
To next file. | : 
[ 
' a | 
. : 
I 
- [peocs9 | 2358144 | | 441300 | 441303, 
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DYNAMIC SERVO CHECKOUT 


DIAGRAM CHARTS Inbus Connector [fj 

The charts beginning on this page describe the card A1lV2 = Exit connector to the controller or to the next 
interconnections for Servo operations — Rezero or Seek. module. 

The diagram on ACC 652 shows no more than one line A1A2 = Entry from the previous module, or the 


between two card blocks. Each line on the diagram 


represents the group of lines (one or more lines) that go -_ in the string. 
to a particular card from another card. 


The charts are organized by line group. The first line 
group in the chart is To Bus Out [Mj From Access 
Control 8 | The chart lists the key Input lines to Bus In 
from Access Control and indicates the expected 
condition of those key lines during a Rezero operation or 


a Seek operation. 


BO2 +NPL Inbus Bit 0 
B03 Gnd 

BO4 +NPL Inbus Bit 1 
BOS +NPL Inbus Bit 2 
B06 +NPL Inbus Bit 3 
BO7 Gnd 

BO8 +NPL Inbus Bit 4 
BO9 +NPL Inbus Bit 5 


INBUS AND OUTBUS CONNECTORS = ae Inbus Bit 6 
n 

The Inbus connectors {J and the Outbus connectors Bi2  +NPL Inbus Bit 7 

EB are not included in the chart. However, their purpose B13 +NPL Inbus Bit P 


and their pin assignments are shown here for reference. 


Outbus Connector Kj 


A1A3 = Exit connector to the next module, or the 
terminator connector if it is in the last module 


on the string. 


A1V3 = Entry from the controller if it is in the Control 
module, or the entry from the previous 


module. 


BO2 +NPL Outbus Bit 0 
BO3 Gnd 

B04 +NPL Outbus Bit 1 
BOS +NPL Outbus Bit 2 
B06 +NPL Outbus Bit 3 
BO7 GND 

BO8 +NPL Outbus Bit 4 
BO9 +NPL Outbus Bit 5 
B10 +NPL Outbus Bit 6 
Bll Gnd 

B12 +NPL Outbus Bit 7 
B13 +NPL Outbus Bit P 


+NPL Tagbus 0 
+NPL Tagbus 1 
Gnd 

+NPL Tagbus 2 
+NPL Tagbus P 
+NPL Tag Gate 
Gnd 

+NPL Select Hold 


Gnd | 
+NPL Tag Valid 
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terminator connector if it is in the last module 


+NPL Attn Sel Bit 0 
+NPL Attn Sel Bit 1 
Gnd 

+NPL Attn Sel Bit 2 
+NPL Attn Sel Bit 3 
+NPL Attn Sel Bit 4 
Gnd 

+NPL Attn Sel Bit 5 
+NPL Attn Sel Bit 6 
+NPL Attn Sel Bit 7 
Gnd 

+NPL Service Attn 


CC ¢€ ra ¢ £ C ¢ © ra 


DYNAMIC SERVO CHECKOUT ACC 653 


Line Group (Input) ALD Page Expected Condition or Purpose 


Bus Out {Access |+ Attention A1K2 (A1L2) GO8 |KK150 (KL150) |* Generates NPL Serv- |Same as Rezero. 
Control ice Attention when 
the drive is in CE 
mode. 
8 | 


Generates NPL Atten- 
tion Select Response 
when the drive is not 
in CE mode. + At- 
tention is generated 
during a Servo opera- 
tion by —Access 

Complete. (—Access 

Complete is an input 

line to HDA Se- 

quence .) 


{At K2 (Al L2) DO2 |KK180 (KL180) Clears the CE Mode 
latch after the CE switch 
is turned off. Activated 

_|with the Attention push- 
button. 


A1F2 (A102) B13 | KF130 (KQ130) TEeve! (MST- MY 


— Any Rezero Not used. 


+ Inhibit HDA 
Seq 


— Access A1F2 (A1Q2) P10 |KF150 (KQ150) |—Level (MST-1) within |—Level (MST-1) within 
Complete 1220 ms of —Rezero. 220 ms of Seek Start. 


A1F2 (A102) GO2 | KF200 (KQ200) |+Level (MST-1); goes [|+Level (MST-1). 
to a —level only during .- 7 

an HDA unload se- 

quence. 


A1F2 (A102) SO4 | KF260 (KQ260) | Goes to +Level (MST-1) Same as Rezero. 
at the normal comple- 
|tion of a Servo operation 
(—Access Complete 
{without Drive Checks). 
Causes the Ready lamp 
to turn on. | 


| +Level (MST-1). 


Sequence | Control 


DYNAMIC SERVO CHECKOUT ACC 653 


DYNAMIC SERVO CHECKOUT sis ee " DYNAMICSERVO CHEcKour ACC 654 


Line Group (Input) ALD Page Expected Condition or Purpose Line Group (Input) ALD Page Expected Condition or Purpose | 


— Any Rezero A1G2 (A1P2) D04 — Pulse (MST-1). Caus- | +Level (MST-1). Index Access |—Even Track A1D4 (A1S4) DO3 | KD540 (KS540) | —Level (MST-1). — Level (MST-1) during 
es the Difference Count- Detector {Control (Verified by error checks | Seeks to even tracks. 
er, HAR, and CAR to B825, B837, and B844.) | (Verified by error check 
reset to zero. (Verified B8AD). 


by microdiagnostic 
+Level (MST-1) during 
routine B8, test 3.) Seeks to odd tracks. 


(Verified by error checks 
B930 and B933.) 


— Level MST-1). +Level (MST-1) during 
Seek movement. Allows 
Track Xing pulses to 
decrement the Difference 
Counter. (Verified by 
error check B892.) 


Pulses (MST-1). (Not Pulses (MST-1). Each 
used by Diff Counter positive transition causes 
during Rezero opera- the Difference Counter to 


+Allow Diff Cntr |A1G2 (A1P2) DO3 |KG150 (KP150) 


—Set Rd * Wr or |A1D4 (A1S4) GO2 
Pad Ctrl 


index 
Detector 


KD500 (KS500) |e Gates Index Mark to 
the controller. Veri- 

fied by error check 

B832.) 


Enables the Index 
checking circuits. 
(Verified by error 
check B8F5.) 


KE100 (KR100) | +Level (MST-1). 


+Track Xing A1G2 (A1P2) U02 


Pulse 


A1C2(A1T2) D13_|KC100 (KT100) |See ACC 603, Figure 4. |See ACC 603, Figure 4. 
A1C2(A1T2) JO4_|KC100 (KT100) |See ACC 603, Figure 5. |See ACC 603, Figure 5. 
A1C2(A1T2) GO7_|KC100 (KT100) |See ACC 603, Figure 5. |See ACC 603, Figure 5. 


Servo Input See diagram on KC100 (KT100) |See ACC 601, Figure 1. |Same as Rezero. A1E2 (A1R2) BO7 
: | ACC 602. 
| —MST Outbus {A1E2 (A1R2) B11 
Bit 1 


See ACC 664, Figure 1. 
+VCO A1D4 (A1S4) D13 | KD530 (KS530) |See ACC 605, Figure 6. |See ACC 605, Figure 6. 
| : — Attn Reset Resets Access Busy Same as Rezero 
| status after Seek Com- 
plete. | 


| —Rezero —Pulse (MST-1). Initi- |+Level (MST-1). 
ates the Rezero opera- 

+ Servo Clock A1D4 (A1S4) G10 See ACC 602, Figure 3. |See ACC 602, Figure 3. | tion. 

A1D4(A1S4) J13_ |KDS560 (KS560) |See ACC 602, Figure 3. |See ACC 602, Figure 3. A1E2(A1R2)SO7 |KE160 (KR160) |See DEV-| 18¢ See DEV-I184. 


—AGC Active |A104(A1S4) B11 |KD570 (KS570) | —Level (MST-1) when 


Diff 
Counter 


Bus In 
tion.) decrement one count. 
(Verified by error check 


B892.) Access Bus Out — Seek Start 
KC100 (KT100) |See ACC 603, Figure 4. |See ACC 603, Figure 4. Control 


A1E2 (A1R2) DOS —Level (MST-1) for 6 us 


(maximum) 


Index 


A1C2 (A1T2) DO7 
Detector | 


—MST Outbus {|A1E2 (A1R2) D12 
Bit O 


+ Diag Set: Same as Rezero. 


With —MST Outbus 
Bit O = Diagnostic 
Servo Reset. This 
combination forces 
the servo into Zero 
mode. 


With —MST Outbus 
Bit 1 = Diagnostic 
Go Home. This com- 
bination forces the 
servo into Wait state 
and moves the car- 
riage. 


ews | wee 


index 
Detector 


A1E2 (A1R2) DO3 | KE140 (KR140) 


A1E2 (A1R2) P10 


the spindle motor is at 
speed. 
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DYNAMIC SERVO CHECKOUT 


ie [ref 


Bus Out 


+Gate Mach or 
R*W Status 
A1E2 (A1R2) $12 |KE160 (KR160) |See DEV-! 184. 


A1E2 (A1R2) MO8 |KE120 (KR120) | +Level (MST-1). 
Active only during HDA 
State 7. 


— Carriage Go 
Home. 


A1E2 (A1R2) MO7 |KE120 (KR120) | —Level (MST-1). 


Active only during HDA 
State 3. 


+ Sequence A1E2 (A1R2) G12 


Rezero 


+HDA Ready A1E2 (A1R2) J13 


Diff +Diff Cntr Zero |A1E2 (A1R2) JOS 
Counter 
— Direction Bit In |A1E2 (A1R2) DO6 |KE100 (KR100) | +Level (MST-1). 


A1E2 (A1R2) BO4 +Level (MST-1). — Level (MST-1) for an 
odd cylinder Seek during 
Seek Start. (Verified by 
microdiagnostic routine 
BY, Test 3.) 
+ Level (MST-1) for an 
even cylinder Seek during 
Seek Start. (Verified by 
microdiagnostic routine 
BS, Test 4.) 
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KE140 (KR140) |+Level (MST-1) during 
HDA On sequence only 
(HDA State 2). 


+Level (MST-1) for Seek 
toward outer part of disk. 


—Level (MST-1) for Seek 
toward the spindle. 


Expected Condition or Purpose | 


A1E2 (A1R2) U12 |KE160 (KR160) |See DEV-!I 184. See DEV-I 184. 


See DEV-| 184. 


+Gate Mach _|A1E2(A1R2) UOS |KE160 (KR160) |See DEV-1 184. See DEV-I 184. 
Status 
A1E2 (A1R2) S08 |KE160 (KR160) |See DEV-1 184. See DEV-I 184. 


Same as Rezero. 


A1E2 (A1R2) B12 |KE120 (KR120) |+Level (MST-1). +Level (MST-1). 
set 


KE140 (KR140) | +Level (MST-1). +Level (MST-1). 


KE100 (KR100) | +Level (MST-1). — Level (MST-1). 


Detector 


Pe ste a Rn, fe ea aba, Ti, Gon, ee Fa Hm . 
§ F \, i cad j ‘ - x j Me j . 
4 : ] q :. ; 9 : ; q ’ : 
. ‘ % ™ 2 a f q wef 3 4 q a en bs # diag q 
a ia | a ae igo! Gaaciet Bat ia" tind ata ’ 


A1E2 (A1R2) G13 | KE140 (KR140) | —Level (MST-1 — Level (MST-1). 


). 
+ Sector Non- A1E2 (A1R2) UO7 |KE160 (KR160) | —Level (MST-1) — Level (MST-1). 
compare 
+ Sector A1E2 (A1R2) PO6 |KE170 (KR170) | —Level (MST-1) — Level (MST-1). 
Attention 


— Guardband A1E2 (A1R2) DO7 |KE100 (KR100) |See ACC 607, Figure 8. 


Pattern 2 

+Guardband A1E2 (A1R2) G11 |KE100 (KR100) |See ACC 607, Figure 8. |—Level (MST-1). | 
Pattern 1 

+Guardband A1E2 (A1R2) JO4 |KE100 (KR100) |See ACC 645, Figure 9. |—Level (MST-1). 7 
Latch 

—Any Valid In- |A1E2 (A1R2) P11 minnie See ACC 605, Figure 7. |See ACC 605, Figure 7. 
dex 


—1D Position A1E2 (A1R2) U11_ |KE140 (KR140) |+Level (MST-1). Indi- 


cates that the carriage is 
A1E2 (A1R2) MO4 | KE100 (KR100) |See ACC 647, Figure 14.|See ACC 647, Figure 14. 


in the ID area of the 
A1E2 (A1R2) GO5 |KE100 (KR100) |See ACC 647, Figure 13.|See ACC 649, Figure 19. 


disk. ID area = area 
+Access Time- 


beyond track 561, to- 
ward spindle. —Level 
verified by microdiag- 
nostic routine B8, Test 
B 


+Trk Following 
Timer 


out by microdiagnostic 


routine B8, Test 2.) 


—Velocity Grtr |A1E2 (A1R2) GO3 + Level (MST-1). +Level (MST-1). 
20 IPS 
—Target Velocity | A1E2 (A1R2) G04 KE10 (KR150) | See ACC 643, Figure 2. |See ACC 643, Figure 2. 
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DYNAMIC SERVO CHECKOUT ACC 656 


| ALD Page Expected Condition or Purpose : 


KC500 (KT500) +Level (MST-1) during 


Seek Start 
A1C4 (A1T4) D11_ | KC500 (KT500) | —Level (MST-1) until — Level (MST-1) until 
Seek Complete. Seek Complete. 


KC500 (KT500) |See ACC 647, Figure 14.|See ACC 647, Figure 14. 


KCS00 (KT500) 


Line Group (Input) ALD Page Expected Condition or Purpose | Line Group (Input) 


<2 6...) ee 


+ Reset Trk Fol- 


A1C4 (A1T4) D12 
lowing Timer . 


+Linear Mode 
+ Zero Mode 


A1C4 (A1T4) GOS 
A1C4 (A1T4) DOS 


—Level (MST-1) during |—Level (MST-1) during 
Rezero mode or Linear |Access mode or Linear 
Mode. mode. 


+ Forward A1C4 (A1T4) JO4 | KC500 (KT500) |See ACC 643, Figure 3. |+ or —Level (MST-1), 


depending on carriage 
direction. 


See ACC 643, Figure 2. |—Level (MST-1). 
A1C4 (A1T4) GO4 |KC500 (KT500) | +Level (MST-1). +Level (MST-1). 
A1C4 (A1T4) BO2 {KC500 (KT500) | —Level (MST-1). See ACC 648, Figure 15. 


A1C4 (A1T4) JO2 |KC510 (KT510) | See ACC 645, Figure 7. | —Level (MST-1). 


A1C4 (A1T4) BOS |KC500 (KT500) See ACC 667, Figure 3. 


A1C4 (A1T4) G12 |KC510 (KT510) |See ACC 648, Figure 16.|See ACC 648, Figure 16. 


A1C4 (A1T4) D10 |KC510 (KT510) |See ACC 644, Figure 4. |See ACC 644, Figure 4. 
KC510 (KT510) |See ACC 644, Figure 6. |See ACC 648, Figure 16. 


A1C4 (A1T4) D04 |KC500 (KT500) |See ACC 644, Figure 4. |See ACC 648, Figure 17. 


+Rezero Mode |A1C4(A1T4) DO7 |KC500 (KT500 


+Pulses (MST-1). Same as Rezero. Servo Access 
Logic 
See ACC 649, Figure 8. . 
+Level (MST- 


3.2 usec + 20%. Control 
Servo Servo — Gated Position 
Logic Analog Derived 
+DAC 
_ |Current Magni- 
—Velocity 


(Sync = —Track Xing.) 
Servo Power 


er 


9 | 


—Any Go Home 
+Access Mode 
+ High Velocity 


~ G) | 
® oa 
o oc 
‘e] a3 
= | co | 
pel ame 
3 

® 

— 


A1C4 (A1T4) J12 


Current Sense 


> 
Cc 
jok 
® 
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DYNAMIC SERVO CHECKOUT 


Line Group (Input) ALD Page Expected Condition or Purpose 


Servo Diff A1D2 (A1S2) G10 |KD100 (KS100) | +Level (MST-1). — Level (MST-1) for odd 
Analog Counter cylinder Seeks. 


+ Diff greater A1D2(A1S2) D12 


than 127 


— Diff Bit 7 A1D2 (A1S2) B12 


— Diff Bit 6 A1D2 (A1S2) D10 


+ Position A1D2 (A182) J13 


+Level (MST-1) until the 
Difference Counter de- 

crements to less than 
127. 


These lines reflect the 7 


— Level (MST-1). 
low-order bits of the 


| Difference Counter. 


+0.4 Vdc (CS level.) +Level = +0.4 Vdc 


—Level = —0.6 Vdc 


— Level (MST-1). See ACC 649, Figure 19. 


KD100 (KS100) |See ACC 645, Figure 8. |See ACC 649, Figure 18. 


ry pier A1D2 (A1S2) G13 |KD100 (KS100) |See ACC 645, Figure 8. |See ACC 645, Figure 8. 


+Access Mode |A1D2(A1S2) GO9 |KD100 (KS100) | —Level (MST-1). See ACC 648, Figure 15. 


KD100 (KS100) |See ACC 643, Figure 3. 


Servo | 
Analog 


Servo 
Analog 
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+ Forward A1D2 (A1S2) G12 +Level (MST-1) for 
forward (toward spindle) 


Seeks. 


+Level (MST-1) during 
— Seek Start pulse time. 


KD100 (KS100) | +Pulse (MST-1) < 100 
nanoseconds during 
—Rezero pulse time. 


+Access Start |A1D2(A1S2) J11 


DYNAMIC SERVO CHECKOUT ACC 657 


vw [reef 


ALD Page 


Expected Condition or Purpose 


During a Seek 


Servo Servo —Velocity Enable |A1D2 (A1S2) GO8 |KD100 (KS100) |See ACC 644, Figure 6. |See ACC 644, Figure 6. 
Analog Logic 


+Move Forward |A1D2 (A1S2) J12 {KD100 (KS100) |See ACC 644, Figure 5. |See ACC 644, Figure 5. 
A1D2 (A1S2) J10 |KD100 (KS100) |See ACC 644, Figure 5. |See ACC 644, Figure 5. 
A1D2 (A1S2) GO7 |KD100 (KS100) |See ACC 644, Figure 4. |See ACC 648, Figure 17. 


A1D2 (A1S2) D13 |KD100 (KS100) |See ACC 645, Figure 9. |See ACC 645, Figure 9. 
cs 


—Rezero Mode |A1D2 (A1S2) JO6 |KD100 (KS100) | —Level (MST-1) during |See ACC 667, Figure 4. 
*DAC 1 Off Rezero mode. 


+ Position Enable |A1D2 (A1S2) GO3 | KD100 (KS100) | —Level (MST-1) During | +Level (MST-1). 
Rezero Reverse or 
Guardband. 


—— 


+ Power Amp A1C4 (A1T4) JO9 | KC500 (KT500) |See ACC 643, Figure 3. | See ACC 648, Figure 17. 


P535-3(8) YA060/Y BO60 


VCM TB-A VCM TB-A ~ 1Y¥A060/YB060 
VCM TB-B VCM TB-B 


—Valid Index 


O0OV+2.5Vp-p. — 20 
V pulses only when 
drive ac power is turned 
Off or On. 


Same as Rezero. 


see ACC 646, Figure 10.|See ACC 649, Figure 20. 


A1H2 (A1N2) SO2 


KH140 (KN140) | See ACC 605, Figure 7. 
This signal develops 
Index Mark for the con- 


troller. (Verified by 


Same as Rezero. 


microdiagnostic routine 
B8, test 3, with Error 
Code B832.) 


DYNAMIC SERVO CHECKOUT ACC 657 


CC COCOC OCC EC COEOECE 


DYNAMIC SERVO CHECKOUT 


Line Group (Input) ALD Page Expected Condition or Purpose 


KS (2 a ae 


Bus in. |Access_ _|+Access * A1H2 (A1N2) B12 |KHO10 (KNO10) 
Check Status 


3350 


- Seq. 2 of 2 


'|+Access * 


Check Status 
Bit 1 


+Access * 
Check Status 
Bit 2 


+Access * 
Check Status 
Bit 3 


+Access * 
Check Status 
Bit 4 


+Access * 
Check Status 
Bit 5 


+Access * 
Check Status 
Bit 6 


+Access * 
Check Status 
Bit 7 


2358147 
Part No. 
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A1H2 (A1N2) DO9 | KHO10 (KNO10) 


A1H2 (A1N2) D12 |KHO10 (KNO10 |See OPER 101 for the Same as Rezero. 
Interface summary chart 


under Sense Status. 


KHO10 (KNO10) |See DEV-I 184 for a 
diagram of the Inbus 
Assembler. 


A1H2 (A1N2) B10 | KHO20 (KNO20) 


° 


A1H2 (A1N2) D11_ |KHO20 (KNO20) 


A1H2 (A1N2) B13 | KHO20 (KNO20) 


A1H2 (A1N2) GO2 | KHO20 (KNO20) 


DYNAMIC SERVO CHECKouUT ACC 658 


DYNAMIC SERVO CHECKouT ACC 658 


HDA SERVO CHECKOUT 


Seek Verification Error 
with one of the following 
indications: 


1, FSC 191A with sense 
data available. 

2. Microdiagnostic error 
stop with Physical 
Address (PA) bytes 
available. 


Servo Off Track Error 


with one of the following 
indications: 


1. FSC 160E with sense 
data available. 

2. Intermittent loss of 
Ready condition. 


intermittent Data Checks 


1. FSC 49xx with sense 
data available. 


Seek Verification Error 
#2 


ACC 661 


3350 
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Common Entry 


HDA Checkout 


#3 


Three primary symptoms 
lead to the HDA Checkout 
procedure. They are listed 
in this chart. 


#4 


Entry from one 
of the primary 
symptoms 


No (other) 


#5 Yes 


Choose the appropriate 
path. 


#6 


Servo Off Track Error 
#7 


ACC 662 


Intermittent Data Checks 


#8 


ACC 662 


Verify that the HDA servo 
signals are within specifi- 
cation. Use Figures 1 and 
2 on ACC 664 for the 
scope setup. If any signal 
is not correct, repair or 
replace parts as required. 
(See HDA 710 for the HDA 
Replacement procedure.) 


#9 


Trouble 
corrected 


Perform the Ground Isola- 
tion Check on ACC 664. 


Repair or replace parts as 
required. 


Trouble 
corrected 


#12 


Velocity Gain adjustment. 


-— DG0660 | 2358148 441300 | 441303 | 441310 
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ACC 800 


When running microdiag- 
nostic routine BD, an HDA 
resonance problem is 
indicated by a low hum that 
is audible at the rear of the 
voice coil motor. The hum 
steadily builds in amplitude 
until an error occurs. 


#13 
No 


See Note 1 
The HDA does not have a 
resonance problem, Per- 
form the following checks, 
but replace the HDA only if 
there is no other possible 
solution to the problem. 


#14 


#18 


Analyze Seek settling. Use 
Figures 1 through 12, 
beginning on ACC 665 for 
microdiagnostic and scope 
setup. If any signal is 
incorrect, use the ALDs to 
trace the logic to the 
source of the problem. 


MICRO 84 
Microdiagnostic 


Run the HDA Vibration 
Tolerance test: 


1. Load routine BD. 


2. Enter OO. 
#16 
#17 Yes 


Remove HDA 


Use the Removal proce- 
dure on HDA 710. Return 
here when it is removed. 


HDA 710 and Return 


= 
Check sid 


1.Examine the spindle 
ground for cracks or 


wear. 
2. Examine the align- 


ment surfaces for 
defects or foreign 
material. 


Repair or replace parts as 
required. 


#19 


Drive motor belt. 


#20 


ACC 660 


HDA SERVO CHECKOUT 


Re-install the HDA and 
rerun all tests, 


#21 


Yes 


Velocity Gain adjustment 


ACC 800 


Trouble 
corrected 


#25 


Replace 


See Note 1 
Replace the HDA with a 
new HDA. See the Re- ° 
placement procedure on 
10 


An alternate method for 
determining if the HDA is 
really defective is to per- 

form the Cable Swap pro- 
cedure on HDA 713. 


#23 #26 


HDA 710 and Return 


Trouble 
corrected 


#24 
ACC 990 


Velocity Gain adjustment 


ACC 800 


Note 1: Routine BD is an extremely severe test and BD 14 
stops can occur on a good HDA. HDA replacement for 
BD 14 stops is not recommended unless other problems are 
also being experienced. 


ACC 660 


HDA SERVO CHECKOUT 


HDA SERVO CHECKOUT a «, | rer - | HDA SERVO CHECKOUT ACC 661 


ADDRESS CONVERSION a oe ace 660 


| 


A Seek Verification Error ee ae | eee ‘e 
indicates that the carriage , : 7. 
“imoved the heads to the | 


Expected Address (Sense Bytes 5 and 6) / {wrong address. ae See aciat 
Z eA? Bil ) 
ae ee ‘ | #1 symptom. 
The Expected address is in logical format. See R/W 400 Seek Verification error ae 
for instructions to convert from the logical to the physical | _ #17 
format. #2 | | , | | 
Possible Causes __ No carriage movement. Failure at specific Seek length errors (long or | Failures are random 
The failure is associated with Received address (Sense cylinder/head. The ex- short); or errors within a and/or very intermittent. _| 
Old Address (Sense Bytes 13 and 14) One or more of the following Bytes 20 and 21) = Old pected address (Sense specific data surface area. io 
replacpable units: address (Sense Bytes 13 Bytes 5 and 6) is the same Analyze the received ad- 
The Old address is in physical format, as shown in Figure A1C2(A1T2) and 14). for each error. The re- a (Sense Bytes 20 and 
1. The Old address value is normally zero, indicating a Me. 1 #7 sna rie Fite ' 
Starting position of cylinder O for each retry Seek Al Dat Al s4) 7 ee ee Sates besten MICRO 28 
operation. ) Microdiagnostic 
AGata1P2 , 0 [Microdiagnostio | 
Ala ed AH hl fae he : coe mie * | | Run microdiagnostic 
: AIK2(AIL2 Sag epee oe Sauce Attempt to duplicate the |routine AB (Random Seek 
Received Address (Sense Bytes 20 and 21) Power Amp P532(P542) (from Sense Bytes 5 and Microdiagnostic failure with microdiagnos- | Test). 
. _ . HDA/VCM Assembly 6.) Select the Test Track Run routine B1 on the tic routine AA. | 4. Load AB 
The Received address is in the physical format as in Proceed for futher ebrion. (eee ICBO er failing expected cylinder If a failure occurs, set up a 2. Enter 00 
Figure 1. isolation, #8 (from Sense Bytes 5 and scope loop on the failing 
a 6.) Aba area sas Seek operation. #26 
| | ol ACU Sue See MICRO 28 for loop Yes | 
Figure 1. #11 instructions. “ Test fails 
No Routine B1 
eee indicates a defective #21 
e 13 or 
ea ae No #27 No 
: uplicate the : : 
Movable |CYL|CYL|CYL|CYL|CYL] CYL| CYLICYL Attempt to duplicate the #9 Tyes failure mi@aGiea 
Heads 128 |64 | 32 116 8 4 2 1 failure with microdiagnos- | Routine B1 
Yes ; ; 
| tic routine AA. indicates a defective 
If a failure occurs, set up a , track (any error. See Note 1 
: scope loop on the failing Have the customer copy Run microdiagnostic 
nee See MICRO 28 for loop failing HDA. ane | es Test), 
instructions. #13 While the microdiagnostic 2. Enter 00 
is sicsleet oe ee a If a failure occurs, set up a 
scope tne lines indicated in scope loop on the failin 
After the customer has : pe 'oop on the g 
Byte 14 or 21 copied the data, reinitialize Figures Be through 20 delay increment. (See 
While the microdiagnostic Ha HDA orewrite the See Note 1 An alternate method for raiaulleelL a Note 2 on ACC 662.) See 
. . . . vos . : r 
Movable |CYL}|CYL| HD |} HD |HD|HD]HD/HD is looping the failure, . defective HA or assign an Replace the HDA with a determining if the HDA is eae clei eee Nate MICRO 84, 
Heads 512 |256 | 32 | 1 ! ; scope the lines indicated in alternate track) NeW Pipa Sen te Me ~~ “really defective is to per- 1 on ACC 662.) If any 
: 6 8 4 2 u Figures 15 through 20 = | Dok aie cere form the Cable Swap pro- signal is incorrect, use the nee 
beginning on ACC 648. #14 : cedure on HDA 713. ALDs to trace the logic to 
Compare the signals to the ee #19 the source of the problem. Yes 
Fixed HD |HD | HD | HD | HD HD scope pictures. (See Note Me ee 
Heads a a ae 1 on ACC 662.) If any HDA 710 and Return 
$2 J16 J 8} 4 p22) signal is incorrect, use the Trouble No 
| ALDs to trace the logic to corrected | senna = #29 No 
the source of the problem. While the microc lagnostic 
#5 . ai is looping the failure, . | 
| #14 Yes scope the lines indicated in / 
Note 1: Routine BD is an extremely severe test and BD 14 | Trouble Yes _ | Trouble Saeaece ace ee ACC 662 
stops can occur on a good HDA. HDA replacement or | corrected | | , | corrected Analyze the Seek settling. 
further maintenance action is not recammended unless e \, Compare the signals to the 
oe | Velocity Gain adjustment. scope pictures. If any 
; e . : ' ie i 
other problems are also being experienced, #6 No #17 signal sincerest uscalie 
. | ‘ | ——— | ALDs to trace the logic to 
, the source of the problem. 
ACC 990 | _ ACC 990 #24 
~ ACC 800 | | 
et DG0660 | 2358148 441300 | 441303 | 441310 
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HDA SERVO CHECKOUT 


Servo Off Track error 
or HDA Resonance error. 


#1 


Possible Causes 


The failure is associated 
with one or more of the 
following replaceable 
units: 


A1C2(A1T2) 


Power Amp P532(P542) 
HDA/VCM Assembly 


#2 


When running microdiag- 
nostic routine BD, an HDA 
resonance problem is 
indicated by a low hum that 
is audible at the rear of the 
voice coil motor. The hum 
steadily builds in amplitude 
until an error occurs. 


#7 


ACC 660 


Intermittent Data Checks 


#3 


Possible Causes 


The failure is associated 
with one or more of the 
following replaceable 
units: 


A1C2(A1T2) 


A1G2(A1P2) 
A1J2(A1M2) 

Power Amp P532(P542) 
HDA/VCM Assembly 


#4 


Scope 


Verify that the HDA Servo 
signals are within specifi- 
cation. Use Figures 1 and 
2 on ACC 664 for the 
scope setup. If any signal 
is not correct, repair or 
replace parts as required. 


#5 


MICRO 84 


Run microdiagnostic 
routine BD (Vibration 
Tolerance Test). 

1. Load BD 

2. Enter 00 


if a failure occurs, set up a 
scope loop on the failing 
delay increment. (See 
Note 2.) See MICRO 84. 


#6 


ACC 661 


No Analyze Seek settling. Use 
Figures 1 through 12, 
beginning on ACC 665 for 
microdiagnostic setup and 
scope setup. If any signal 
is incorrect, use the ALDs 
to trace the logic to the 
source of the problem. 


#11 


See Note 3 
While the microdiagnostic 
is looping the failure, 
scope the lines indicated in 
Figures 15 through 20 
beginning on ACC 648, 
Compare the signals to the 
scope pictures, (See Note 
1.) If any signal is incor- 
rect, use the ALDs to trace 
the logic to the source of 
the problem. 


Perform the Ground Isola- 
tion Check on ACC 664. 


Repair or replace parts as 
required. 


#9 #12 


While the microdiagnostic 
is looping the failure, 
scope the lines indicated in #13 

Figures 1 through 12, Yes 
beginning on ACC 665. 
Analyze the Seek settling. 
Compare the signals to the 
scope pictures. (See Note 
1.) If any signal is incor- 
rect, use the ALDs to trace 
the logic to the source of 
the problem. 


#10 


Trouble 
corrected 


Velocity Gain adjustment 


ACC 800 


Notes: 

1. Routines AA and BD execute both forward and reverse 
Seeks. Therefore, the polarity of the signals on your 
scope may not match the polarity of the scope figures 
in the manual. The figures on ACC 648 and ACC 649 
reference a forward Seek only. 


2. Routine BD uses a 7-cylinder Seek in default mode. 
The scope loop option requires that the Seek length be 
specified. Start the loop with a Seek length of 7 
cylinders and the failing delay increment, but alter the 
parameters as required to stress the failure. 


3. Routine BD is an extremely severe test and BD14 
stops can occur on a good HDA. HDA replacement 
or further maintenance action is not recommended 
unless other problems are also being experienced. 
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No 


HDA sERVocHEcKouT ACC 662 


[RemoveHDA sd HDA 
See Note 3 
Use the Removal proce- 

dure on HDA 710, Return 
here when it is removed 


#15 


HDA 710 and Return al 


Examine the spindle 
ground for cracks or 
wear. 

Examine the align- 
ment surfaces for 


defects or foreign 
material. 


Repair or replace parts as 
required. | 


#16 


Replace si (asts—id place . 
Drive motor belt. 


#17 


Re-install the HDA and 
rerun all diagnostic tests. 


#18 


Trouble No 
corrected _ 

#19 Yes See Note 3 An alternate method of 
Replace the HDA witha determining if the HDA is 
new HDA, See the Re- - really defective is to per- 
placement procedure on form the Cable Swap pro- 

Pee i es cedure on HDA 713. 
#23 

HDA 710 and Return 
Yes Trouble 

corrected 
Velocity Gain adjustment #22 No 

#20 | 
ACC 800 | ACC 990 
HDASERVocHECKouT ACC 662 


cm ete, 


HDA SERVO CHECKOUT 


GROUND ISOLATION CHECK 


1. Power off the drive and remove both HDA cables: 
01C A1A2(01D A1A2) and 01C A1A3(01D 


P532 (P542) 
YA060 (YBO60) 


POWER AMP 


A1A3) 1 White 
2. Remove the frame ground from the base plate ©. , pi 
3. Measure the resistance from frame ground to the 


base plate. Resistance should measure infinity ( ) 
with a slight capacitive indication as the capacitor 
C1 is touched to the baseplate. 


4. Verify that the motor plate ground is isolated from 
the base plate ground. Check the mechanical area 
for potential intermittent ground shorts. 


5. Check the mechanical area for broken or loose 
parts. 


Figure 1. © 


Scope Setup 
sei pase div 
o D 
Ht Taaeee - i 
ve : ope (— 
WP Pry \ wrweyy Fry Ch 1 only 


Ch 1 A1C2(A1T2)G13 
Raw Servo Signal 1 
AC Input 
Volts/div 
Probe 

Ch2 A1C2(A1T2)J13 
Raw Servo Signal 2 


NMA bd 
SU See see 
Rae e SRE 


0.01 (Invert) 
Xl 


AC Input 

Volts/div 0.01 
Probe | X1 
Invert 
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Frame 
Ground 


o | Frame Ground 
W1-1 


HDA Ground 
to Base Plate 
at mounting 

surfaces. 


J Belt TT 


Spindle Ground 


Figure 2. Cc) 


ERP 
LAVAL A AW AL A TU 
CVV VI WY Uh 
SRELESU RE 


wv 


Ole Aan 


a ae he fee aan sn 
qj zs : bts Ae : 
Mie Ise he hin. yen Br 


HDA SERVO CHECKOUT 


01D-A1A3) (A1U2) 


Ground A1 Board Ground 


KC100 (KT100) 


—24 Vdc to —28.8 Vde 
(PWR 250) 


2W-5 


=" (2U-6) 


Scope Setup 


Sweep 1 ps/div 
Mode CH 1 
Trigger 
Slope (—) 
CH 1 only 
CH 1 A1C2(A1T2)D02 
TP1 
Volts/div 0.2 
Probe X10 


HDA SERVO CHECKOUT 


ACC 664 


= A1C2 (A1T2) Servo Amplifier 


B 
\\G13 C 
J13 Amplifier 


ACC 664 


Figure 1A. 


_ Microdiagnostic 


3350 


HDA SERVO CHECKOUT 


Microdiagnostic — 


Routine A9 
1. Load A9 
2. Enter 10, 01, 01, 00 


Scope Setup 
Sweep Ss 0.2: ms/div _ | 
Mode CHOP Note: The wicerOlene se: is performing 
Trigger | 1-cylinder Seeks. 
Slope (—) 


Ch 1 only 
Ch 1 A1E2(A1R2)D05 © 
—Seek Start (ACC aa 
or div 
Pro a 
Ch 2 ee ee 
+DC Equals 1 (ACC 657) 
Volts/div 0.1 
Probe X10 


Figure 2A. 


Routine A9 
1. Load A9 
2. Enter 10, 01, 01, 00 


Scope Setup 
Sweep | 0.2 ms/div 
Mode — CHOP Note: The microdiagnostic is performing 
Trigger | _ 1-cylinder Seeks. 
Slope (+) | 


Ch 1 only 
Ch 1 A1D2(A1S2)G04 
+DC Equals 1 (ACC 657) 
Mall div 0.1 
Pro X10 
Ch 2 ae 04 
| Fill In TP ee 
Volts/div 
Probe — ef 


: | Figure 1B. 


Microdiagnostic _ i Gag Bee ee Ae 
iis Bicker anane 
. Load A9 ee 


2. Enter 10, 02, 01, 00 


Scope Setup 
Sweep 0.2 ms/div - | | 
Mode CHOP Note: The microdiagnostic is sone 
Trigger 2-cylinder Seeks. 

Slope (—) 

Ch 1 only 


Ch 1 A1E2(A1R2)D05 
—Seek Start (ACC 654) 
Volts/div 0.1 
Probe X10 
Ch2 A1D2(A182)G04 
+DC Equals 1 (ACC 657) 
Volts/div | 
Probe X10 


Figure 2B. 
Microdiagnostic 
Routine A9 


1. Load A9 
2. Enter 10, 02, 01, 00 


Scope Setup 
Sweep 0.2 ms/div 
Mode CHOP Note: The microdiagnostic is performing 
Trigger 2-cylinder Seeks. 
Slope (+) 


Ch 1 only 


~ Ch1 A1D2(A1S2)G04 


+DC Equals 1 (ACC 657) 
- Volts/div 0.1 
Probe X10 


~ Ch2 A1D2(A1S2)B04 


Fill In TP [KD100(KS100)] 
Volts/div 0.5 
Probe X10 


ACC 665 | 


HDA SERVO CHECKOUT | 


Figure 1C. 
Microdiagnostic 
Routine B8, test A 


1. Load B8. 
2. Enter 10, OA, 01, 00 


Scope Setup 
Sweep _ 2ms/div 
Mode CHOP Note: The microdiagnostic is performing 
Trigger 192-cylinder Seeks. 
Slope (—) 
Ch 1 only. 


Ch 1 A1E2(A1R2)D05 
—Seek Start (ACC 654) 
Manes div 0.1 
Pro | X10 

Ch 2 er iaGes 

+DC Equals 1 (ACC 657) 

Volts/div 0.1 

Probe X10 


Figure 2C. 


Microdiagnostic 


Routine B8, test A 


1. Load B8 
2) Enter 10, 0A, 01, 00 ase 
Gnd 

peoke eater PET LT Ee] TTT 
Sweep 0.2 ms/div | 
Mode CHOP | Note: The microdiagnostic is performing 
Trigger 192-cylinder Seeks. 

Slope (+) | 


Ch 1 only 


Ch1 A1D2(A1S2)G04 


+DC Equals 1 (ACC ae 
Volts/div 0.1 
Probe X10 


-Ch2 A1D2(A1S2)B04 


Fill In TP [KD100(KS100)] 
Volts/div 0.5 
Probe X10— 


ACC 665 _— 


HDA SERVO CHECKOUT 


Bi, 


HDA SERVO CHECKOUT 


Figure 3A. 
Microdiagnostic 
Routine A9 


1. Load A9 
2. Enter 10, 01, 01, 00 


Scope Setup 

Sweep 0.2 ms/div 

Mode CHOP 

ee a (+) Note: The microdiagnostic is performing 
A1D2(A1S2)G04 [-cvlinder Seeks. 


+DC Equals 1 (ACC 657) 
Ch 1 A1C4(A1T4)BO09 
— Gated Position Derived (ACC 656) 
Volts/div 
Probe x10 
Ch 2 A1D2(A1S2)D02 
—Position Curve TP [KD100(KS100)] 
Volts/div 
Probe x10 


Figure 4A. 
Microdiagnostic 
Routine A9 


1. Load A9 
2. Enter 10, 01, 01, 00 


Scope Setup 
_ Gnd 
Sweep 0.2 ms/div 
Mode CHOP 
Trigger ie (+) Note: The microdiagnostic is performing 
AID2(A1S2)G04 l-cylinder Seeks. 


+DC Equals 1,(ACC 657) 
Ch 1 A1D2(A1S82)J06 
—Rezero Mode*DAC 1 Off (ACC 657) 
' Volts/div 0.1 
Prob x10 
Ch 2 micianeD 
+DAC (ACC 656) 
| Volts/div 0.1 
Probe x10 


Figure 3B. 
Microdiagnostic 
Routine A9 


1. Load A9 
2. Enter 10, 02, 01, 00 


Scope Setup 
Sweep 0.2 ms/div 
Mode 
Trigger EXT 
i Slope (+) Note: The microdiagnostic is performing 
A1D2(A1S2)G04 2-cyvlinder Seeks. 


+DC Equals 1 (ACC 657) 
Ch 1 A1C4(A1T4)B09 
—Gated Position Derived (ACC 656) 
Volts/div 0.1 
Probe x10 
Ch 2 A1D2(A1S82)D02 
—Position Curve TP [KD100(KS100)] 
Volts/div 0.5 
Probe x10 


Figure 4B. 
Microdiagnostic 


| el 
Routine A9 


1. Load A9 
2. Enter 10, 02, 01, 00 


Scope Setup 
| - Gndt— 
Sweep 0.2 ms/div 
Mode coop Cl LL TCL | dE | LC 
Trigger EXT 
= Slope (+) | Note: The microdiagnostic ts performing 
A1D2(A1S2)G04 2-cvlinder Seeks. 


+DC Equals 1 (ACC 657) 
Ch 1 A1D2(A1S82)J06 
—Rezero Mode*DAC 1 Off (ACC 657) 
Volts/div 1 
Probe x10 
Ch2 A1C4(A1T4)G12 
+DAC (ACC 656) 
Volts/div 0.1 — 
Probe x10 


2358151 441300 | 441303 
3350 te 1 a Part No. 31 Mar 76 | 30 Jul 76 


© Copyright IBM Corporation 1976 


HDA SERVO CHECKOUT ACC 667 


Figure 3C. 
Microdiagnostic 


Routine B8 
1. Load B8 
2. Enter 10, OA, 01, 00 


S S 
a «(khan ae ae 
Mode CHOP Pree reer 
Trigger EXT 
Slope (+) Note: Zhe microdiagnostic is performing 
A1D2(A1S2)G04 192-cylinder Seeks. 


+DC Equals 1 ee 657) 
Ch 1 A1C4(A1T4)BO 
— Gated antes Derived (ACC 656) 
Volts/div 0.1 
Probe x10 
Ch 2 A1D2(A1S2)D02 
—Position Curve TP [KD100(KS100)] 
Volts/div 0.5 
Probe x10 


Figure 4C. 
Microdiagn : ostic 
Routine B8 


1. Load B8 
2. Enter 10, 0A, 01, 00 


Scope Se HCA 
Sweep 0.2 ms/div 6"d “ee 
Mode CHOP TCCEECE 
Trigger EXT 
Slo + Note: Zhe microdiagnostic is performing 
A1D2(A1S2)G04 192-cylinder Seeks. 


+DC Equals 1 (ACC 657) 
Ch 1 A1D2(A182)J06 
—Rezero Mode*DAC 1 Off (ACC 657) 
Volts/div 0.1 


Probe x 
Ch2 A1C4(A1T4)G12 
+DAC (ACC 656) 
Volts/div 0.1 
Probe x10 


HDA SERVO CHECKOUT ACC 667 


TEE OTe eS ea RES ED : 


HDASERVOCHECKOUT, rr ner 


 FigureSA, ‘Figure SB. 


Fires Figure wa COLETTE 
Wire nite ita CAC 
Routine A9 a Routine A9 Routine B8, test A 

1. Load A9 1. Load A9 1. Load B8 one 


2, Enter 10, 01, 01, 00 2. Enter 10, 02, 01, 00 : 2. Enter 10, 0A, 01, 00 


Scope Setup Scope Setup — 


Scope Setup 
_. Sweep | 0.2 ms/div Sweep 0.2 ms/div Sweep 0.2 ms/div | | 
Mode CHOP Note: The microdiagnostic is performing Mode “or Note: The microdiagnostic is performing Noce | ener Note: The microdiagnostic is performing 
Trigger EXT 1-cylinder Seeks. 7 Trigger EXT 2-cylinder Seeks. Trigger EXT 192-cylinder Seeks. 
Slope (+) | Slope (+) ‘Slope (+) = 
pCa TO ah The Ch 1 signal should look like &§ for pOeLGnEl The Ch 1 signal should look like J for fearon Aer ea 
| x quals orward Seeks, and like @ reve +DC Equals 1 (ACC 657) ~—s forward Seeks, and like : ave : 
Ch 1 A1C4(A1T4)J09 Heng i acai Ch1 A1C4(A1T4)J09 fits and like EM for reverse on 1 qCA(A1T4)IO9 
+Pwr Amp Drive (ACC 657) , +Pwr Amp Drive (ACC 657) ° | 7 +Pwr Amp Drive (ACC 657) 
Volts/div 0.5 a Volts/div 0.2 Volts/div 0.2 
Probe 10 Probe X10 Probe X10 
Ch2 A1C4(A1T4)J12 Ch2 A1C4(A1T4)J12 Ch 2 A1C4(A1T4)J12 
_ =—NVelocity (ACC 656) —Velocity (ACC 656) —Velocity (ACC 656) 
Volts/div 0.02 | Volts/div 0.02 Volts/div 0.05 
Probe x10 Probe X10 7 Probe X10 
Figure 6A. Figure 6B. Figure 6C. 
-_ Microdiagnostic Microdiagnostic Microdiagnostic 
Routine A9 Routine A9 Routine B8, test A 


1. Load A9 Gnd 
2. Enter 10, 01, 01, 00 


1. Load A9 
2. Enter 10, 02, 01, 00 


1. Load B8 
2. Enter 10, OA, 01, 00 


Scope Setup | Scope Setup Scope Setup 
Sweep 0.2 ms/div Sweep 0.2 ms/div Sweep 0.2 ms/div 
oct EXT Note: The microdiagnostic is performing as EXT CH 1 Note: The microdiagnostic is performing aad EXT a Note: The microdiagnostic is performing 
eee Slope (+) 1-cylinder Seeks. 1BECT Slope (+) 2-cylinder Seeks. : 55 Slope 5 1 92-cylinder Seeks. 
A1D2(A1S2)G04 The Ch 1 signal should look like Kj for nee F The Ch 1 signal should look like J for A1D2(A1S2)G04 | 
Chi A hp Err ii ai 657) forward Seeks, and like for reverse Ch \ eae peor : C 657) forward Seeks, and like for reverse Chi Mera oe 657) | 
: - Current Sense (ACC 656) dia | Current Sense (ACC 656) iui Current Sense (ACC 656) 
Volts/div 0.5 Volts/div 0.2 | Volts/div 
Probe X10 | | Probe X10 | oar Probe X10 
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HDA SERVO CHECKOUT 

ania pe i 
Microdiagnostic 

Routine A9 

1. Load A9 Gnd 


2. Enter 10, 01, 01, 00 


Scope Setup 
Sweep 0.2 ms/div 
Mode ADD Note: The microdiagnostic is performing 
Trigger EXT © 1-cylinder Seeks. 
Slope (+) 
A1D2(A182)G04 
+DC Equals 1 (ACC 657) 
Ch 1 VCM TB-A 


(See Ligaen 1, ACC 600.) 
Volts/div 2.0 
Probe x10 

Ch 2 VCM TB-B (Invert) 
(See Figure 1, ACC 600.) 
Volts/div 2.0 


Probe x10 
Figure 8A. 
7 F ; Gnd 
Microdiagnostic 
Routine A9 
1. Load A9 
2. Enter 10, 01, 01 00 Gnd | 
Scope Setup 
Sweep 0.2 ms/div 
Mode CHOP Note: The microdiagnostic is performing 
Trigger EXT 1-cylinder Seeks. 
Slope (+) 
A1D2(A1S2)G04 The Ch 2 signal should look like J for 


+DC Equals 1 a 657) eae Seeks, and like Wj for reverse 
Ch 1 A1C4(A1T4)G08 

—On Track TP eGsONCeT con 

Volts/div 0.1 


Probe x 
Ch2 A1C4(A1T4)BO05 


Pos Error TP [KC500(KT500)] 
Volts/div 0.2 
Probe x10 


Figure 7B. 
Microdiagnostic 
Routine A9 


1. Load A9 
2. Enter 10, 02, 01, 00 


Scope Setup 
Sweep 0.2 ms/div 
Mode ADD Note: The microdiagnostic is performing 
Trigger EXT 2-cylinder Seeks. 
Slope (+) 
A1lD2(A1S8S2)G04 


+DC Equals 1 (ACC 657) 
Ch 1 VCM TB-A 
(See Figure 1, ACC 600.) 
Volts/div 0 
Probe x10 
Ch 2 VCM TB-B (Invert) 
(See Figure 1, ACC 600.) 
Volts/div 2.0 
Probe x10 


Figure 8B. 
Microdiagnostic 
Routine A9 


1. Load A9 
2. Enter 10, 02, 01, 00 


Petro 
AT 
ALLL 


Scope Setup 
Sweep 0.2 ms/div 
Mode CHOP Note: The microdiagnostic is performing 
Trigger EXT 2-cylinder Seeks. 
Slope (+) 
A1D2(A1S2)G04 The Ch 2 signal should look like §§ for 


+DC Equals 1 pee 657) hele Seeks, and like %@ for reverse 
Ch 1 A1C4(A1T4)G08 


—On Track TP IKCSOO(KTSOON 
Volts/div 0.1 
Probe x10 


Ch2 A1C4(A1T4)BO05 
Pos Error TP [KC500(KT500) ] 
Volts/div 0.2 
Probe x10 
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HDA SERVO CHECKOUT ACC 67 1 


Figure 7C. 
Microdiagnostic 
Routine B8, test A 


1. Load B8& Gnd 
2. Enter 10, OA, 01, 00 


—— pt t_eT TET TT] 
Sweep 0.2 ms/div 
Mode ADD Note: The microdiagnostic is performing 
Trigger EXT 192-cylinder Seeks. 

Slope (+) 

A1D2(A1S82)G04 


+DC Equals 1 (ACC 657) 
Ch 1 VCM TB-A 
(See Figure 1, ACC 600.) 
Volts/div 0 
Probe x10 
Ch 2 VCM TB-B (Invert) 
(See Figure 1, ACC 600) 
Volts/div 2.0 
Probe x10 


Figure 8C. 
Gnd 


Microdiagnostic 


Routine B8, test A 
1. Load B8 
2. Enter 10, OA, 01, 00 


rere 
J{ | | & 


Gnd 


Scope Setu . 
jie nee Hee 
Sweep 0.2 ms/div 
Mode CHOP Note: The microdiagnostic is performing 
Trigger EXT 192-cylinder Seeks. 
Slope (+) 
A1D2(A1S82)G04 


+DC Equals : een) 
Ch 1 A1C4(A1T4)GO 
—On Track TP TKCS0O(KTS0O) 
Volts/div 
Probe x . 
Ch 2 A1C4(A1T4)B05 
Pos Error TP [KC500(KT500)] 
Volts/div 0.2 
Probe x10 


HDA SERVO CHECKOUT 


ACC 671 


_ HDA SERVO CHECKOUT 


Figure 9A. 


Microdiagnostic one 
Routine A9 _ 
1. Load A9 : ong 


2. Enter 10, 01, 01, 00 


Scope Setup 
Sweep | 0.2 ms/div | | 
Mode CHOP Note: The microdiagnostic is performing 
Trigger EXT 1-cylinder Seeks. : 
Slope (+) | | 
A1D2(A182)G04 


+DC Equals 1 (ACC 657) 

Ch 1 A1E2(A1R2)G05 

| —End Decelerate (ACC 655) 

Volts/div 0.1 
Probe X10 

Ch2 A1C4(A1T4)G05 
+Linear Mode (ACC 656) 
Volts/div 0.1 


Probe X10 | 
Figure 10. 
7 Microdiagnostic 
| Gnd 
None : | 
(Track Following mode) 
Gnd 
Scope Setup 
Sweep | 0.5 ms/div 
Mode CHOP 
Trigger 
Slope (+) 
Ch 1 only 


Ch 1 A1C4(A1T4)B05 
Pos Error TP [KCSOQ(KT500)] 
Volts/div 0.02 
Probe X10 

Ch2 A1C4(A1T4)JO09 
+Pwr Amp Drive (ACC 657) 
Volts/div 0.02 
Probe X10 
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- Figure 9B. 


Microdiagnostic 
Routine A9 
1. Load A9 } Gnd 


2. Enter 10, 02, 01, 00° 


Scope Setup 
Sweep 0.2 ms/div b, 
Mode CHOP Note: The microdiagnostic is performing 
Trigger EXT 2cvlinder Seeks. 
Slope (+) 
A1D2(A182)G04 


+DC Equals 1 (ACC 657) 
Ch 1 A1E2(A1R2)GO05 

—End Decelerate (ACC 655) 

Volts/div 0.1 


Probe X10 
Ch2 A1C4(A1T4)G05 
| +Linear Mode (ACC 656) 
Volts/div 0.1 
Probe X10 
Figure 11. 
Microdiagnostic 


None 
(Track F ollowing mode) 


Scope Setup 
Sweep 5 ms/div 
Mode CH 1 
Trigger 

Slope (—) 

Ch 1 only 


Ch1 A1C2(A1T2)G12 
+Position (ACC 656) 
Volts/div 
Probe 


0.05 
X10 
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2. Enter 10, OA, 01, 00 


wg HDA SERVO cHEckoutT ACC 673 


Figure 9C. 
Microdiagnostic 
Routine B8, test A _ 


1. Load B8 | Gnd 
2. Enter 10, 0A, 01,00 — 


Scope Setup 
Sweep 0.2 ms/div | 
Mode CHOP Note: The microdiagnostic is performing 
Trigger EXT 192-cylinder Seeks. 
Slope (+) | 
A1D2(A1S82)G04 


+DC Equals 1 (ACC 657) 
Ch1 A1E2(A1R2)G05 
—End Decelerate (ACC 655) 
Volts/div 1 
Probe X10 
Ch2 A1C4(A1T4)G05. 
+Linear Mode (ACC 656) 
Volts/div 0.1 


Probe X10 
Figure 12. 
Microdiagnostic 2 Ma y not be present. ha 
Routine B8, test A Pi de Wee Te wee | 
1. Load B8 | ; ae a a ie 


Scope Setup 
ree aa a Note: The distance from +Linear Mode 
: or from the last negative transition of —On 
Trigger EXT | Track to +Trk Following Timer must be 
- Slope (+) between 4.6 ms and 5.3 ms. | 
A1C4(A1T4)G05 If out of specification, replace A1C4(A1T4.) 


+Linear Mode (ACC 656) 

Ch 1 A1C4(A1T4)G08 
—On Track TP [KCS50Q(KT500)] 
Volts/div 0.1 
Probe X10 

Ch2 A1E2(A1R2)M04 
Trk Following Timer (ACC 655) 
Volts/div 0.1 | 
Probe X10 — 
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INTERMITTENT SERVO FAILURE ANALYSIS 


DESCRIPTION 


The ACC 7xx pages contain reference information to aid in 
the diagnosis of intermittent servo failures. 


Is the problem intermittent? 


Yes——> Continue below. | 
No——> Exit to ACC 600, Entry A. 


The reference information contains: 


e Circuit descriptions of the access error detection circuits. 


e Failure modes of the Access Rezero, Seek, and Track 
Following operations. 


e Cross-references to diagrams, check procedures, and scope 
pictures that relate to the Fault Symptom Codes. 


Use the Index to determine where information that is appli- 
cable to the failure is located. 


INDEX 


General Information 


Equipment Check (Sense Byte 0, bit 3=1) . ACC 702 
Drive Check (Sense Byte 8, bit 2=1): 


Fault Symptom Codes: 


ISXX, or 16XX. 


Access Checks 


Fault Symptom Codes: 


or 16XX . 


Access Checks 


12XX, 13XX, 


12XX, 15XX, 


ACC 702 


ACC 702 


Access Timeout Check (Format 1, Sense 
Byte 16, bit 0=1) 


Fault Symptom Code: 12XX . 


ACC 704 


Access Overshoot Check (Format 1, Sense 
Byte 16, bit 1=1) 


Fault Symptom Code: 15XX . 


ACC 704 


Servo Offtrack Check (Format 1, Sense 
Byte 16, bit 2=1) 


Fault Symptom Code: 16XX . 


Servo Rezero Operation . 


Fault Symptom Code: 
1120 1200 = 1500 
1201-1501 
1206 1506 
1210 =1510 
1212 = 1512 
1216 1516 


Servo Seek Operation . 


Fault Symptom Code: 
1208 1508 1608 
120A 150A _ 160A 
120C 150C  160C 
120E 


Servo Track Following Operation 


Fault Symptom Code: 


120E 150E 


Seek Verification Error 


160E 


Fault Symptom Code: 


191A 
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1600 
1601 
1606 
1610 
1612 
1616 


900B 


ACC 706 


ACC 708 


191B 
900B 


ACC 716 


ACC 720 


ACC 722 
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INTERMITTENT SERVO FAILURE ANALYSIS ACC 700 


INTERMITTENT SERVO FAILURE ANALYSIS ACC 700 


i 


GENERAL INFORMATION 


EQUIPMENT CHECKS 


Sense Byte 0, bit 3=1 indicates an Equipment Check. This 
indicates that a device hardware or channel failure was detec- 
ted. Equipment Checks are further defined by the following 
format I sense bytes: 


Sense Byte 7 (Format/Message) = ‘1X’ (‘X’ is the format 1 
message) 

Sense Byte 8, bit 0= 1 Controller Check 

Sense Byte 8, bit 1 = 1 Device Interface Check 

Sense Byte 8, bit 2 = 1 Drive Check 

Sense Byte 8, bit 3 = 1 Read/Write Check 

Sense Byte 18, bits 4—7 Microprogram detected errors. 


For additional information see: 
MSG 12 
MSG 14 
SENSE 100 through 109. 


DRIVE CHECK | 
Sense Byte 8, bit 2 = 1 indicates a Drive Check. 
Fault Symptom Codes: 12XX, 13XX, 15XX, or 16XX. 


Drive Check is activated by either Sector Compare Check 
(Sense Byte 9, bit 1 = 1) or by Access Check (Sense Byte 16, 
bits 0, 1, or 2=1). A Fault Symptom Code of 1310 indicates 
a false Drive Check. See ALD page KE160 (KR160). 


SECTOR COMPARE CHECK (FSC 1301) 


A Sector Compare Check is activated as a result of a Sector 


Non-Compare. A Sector Non-Compare occurs if a Sector Com- 


pare is not found within two Index Marks. The Sector Com- 
pare Check is reset by activating either the Check Reset or 
Attention Reset line. 


For additional information see: 
RPI 317, Sector Compare Check. 
ALD page KJ510 (KM510). 
Microdiagnostic routine A5. 
See MICRO 24 and MICFL 130. 
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ACCESS CHECK (FSC’s 12XX, 15XX, or 16XX) 


Access Check is activated by one of the following: 
e Seek operation failure. 


e@ Rezero operation failure. 


e@ Loss of Track Following during a Data Transfer operation. 


The three types of Access Checks are Access Timeout (FSC 
12xx), Access Overshoot (FSC 15XX), and Servo Off Track 
(FSC 16XX). Access Checks are reset by starting a Rezero 
operation. 


For additional information see: 
ALD page KE120 (KR120). 
Microdiagnostic routine B8, tests 01; 02, 08, and OF. 
See MICRO 72 and MICRO 630. 
ACC 704 and ACC 706. 
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GENERAL INFORMATION ACC 702 


GENERAL INFORMATION ACC 702 


ACCESS CHECKS 


ACCESS TIMEOUT CHECKS (FSC 12XX) 


Format 1 Sense Byte 16, bit 0 = 1 indicates an Access Time- 
out Check. 7 


The 180 millisecond Access Safety Timer is used to force a 
Servo Operation Complete signal to the system if the normal 
servo sequence fails. | | | 


The Access Timeout Check is activated by one of the following: 


e An Access operation (Seek or Rezero) that failed to indi- 
cate an On Track condition before the end of the 180-milli- 


second Access Safety Timer. See ALD page KE120 (KRI120). 


e@ Seek Start command issued to a servo that is not ready or 
track following. See ALD page KE140 (KR140). 


The Access Safety Timer is also used to time the Carriage Go 
Home portion of the HDA Stop sequence. The Access Time- 
out Check latch is reset in State 3 of the next HDA Ready 
sequence. See ALD page KC500 (KT500). 


Types of Failures 


LOGIC FAILURES 


Failure in the access sequence control logic circuits can activate 
the Access Timeout Check latch. The logic can fail because 

the conditions to advance to the next state are not present or 
the Staté latch is defective. 


CARRIAGE DRIVE CIRCUIT FAILURE 

Carriage drive circuit failures can: 

@ Reduce drive signal amplitude. 

e Prevent drive signal from reaching the VCM. 


This type of failure will either not allow the carriage to move 
or to move very slowly causing Access Timeout Checks. 


MECHANICAL FAILURES 


Carriage binds which are severe enough to stop carriage motion 


- cause an Access Timeout Check. Momentary binds in the car- 


riage, which are overcome by the VCM, usually cause an Access 
Overshoot Check. See HDA 712 for the Carriage Bind Check- 
out procedure. | | : 


Note: Access Timeout Checks are seldom the result of inter- 
mittent failures. Due to the time involved (180 milliseconds 
in the Access Safety Timer), errors that cause an access time- 
out failure are usually solid errors. 


For additional information see: 
SENSE 108, Access Timeout description. 
Microdiagnostic routine B8, tests 01 through OA. 
~ MICRO 72, MICFL 630 and 633. - , 
ACC 110 through 112, Access Timeout Check MAPs and 
diagram. 
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ACCESS OVERSHOOT CHECK (FSC 15XX)_ 


Format 1 Sense Byte 16, bit 1 = 1 indicates an Access Over- 
shoot Check. a 


Access overshoot detection is designed into the servo circuits 
to prevent mechanical damage if a servo failure causes loss of 
carriage control. The Access Overshoot Check is activated 
by one of the following: 


e Three track-crossing pulses are detected after either the 
Difference Counter is decremented to zero or after the 
Access Control advances to linear mode. The Access Over- 
shoot Check de-activates the VCM drive current. These 

‘type of failures are identified by Fault Symptom Code 1506, 
1508, 150A, 150C, or 1SOE. See below for further descrip- 
tion of these errors. See ALD page KE130 (KR130). 


e@ The Guardband latch or ID position is detected during a 
Seek operation. If the carriage moves out of the disk’s data 
area during a Seek operation, the Access Overshoot Check 
is activated and the VCM drive current is de-activated be- 
fore the carriage hits the crash stop. This type of failure is 
identified by the following Fault Symptom Codes 1508, 
150A, 150C, or 15OE. See ALD page KE140 (KR140). 


e Carriage velocity is greater than 20 in/sec during a Rezero 
operation. Normal rezero carriage velocity should not 
exceed 15 in/sec. Carriage velocity is determined from the 
VCM current and the track crossing frequency. The velo- 
city measurement circuits produce an analog voltage level 
that is proportional to the actual mechanical velocity of 
the carriage. If the velocity exceeds 20 in/sec, the Access 
Overshoot Check is activated and the VCM drive current is 
de-activated. This type of failure is identified by the follow- 
ing Fault Symptom Codes: 1510, 1512, or 1516. See ALD 
page KE130 (KR130). 


Types of Failures 


SERVO VELOCITY FEEDBACK FAILURES 


Logic and analog circuit defects in the servo velocity feedback 
loop can cause Access Overshoot Checks. This type of circuit 
defect includes the following functions: 


e Servo input from the HDA. 


e@ Detection, clocking, and demodulation circuits that 
develop the track position signal. 


e VCM current sense feedback from the Power Amplifier. 


e Course and fine track detection circuits that develop the 
track-crossing pulse and control the velocity measuring 
circuits. 


e DAC/velocity summation circuits that develop the error 
signal which controls the amplitude and polarity of the 
power amplifier drive voltage. 


@ Velocity threshold detectors that control the sequence 


state advancement by determining the points where End 
Accelerate and End Decelerate occur. 


@ All voltage sources for the above functions. 


GUARDBAND DETECTION FAILURE 


Logic failures in the inner and outer guardband pattern detec- 
tion circuits. 


DIFFERENCE COUNTER FAILURE 


Logic failures in the Difference Counter or the Difference Coun- 
ter decrement controls. 


HDA FAILURES 


Access Overshoot Checks can be caused by one of the follow- 
ing: | 


e HDA mechanical resonance caused by mechanical defects 
in the HDA bobbin, carriage, or head mounting structure. 


@ Momentary carriage binding caused by a misalignment be- 
tween the HDA and VCM. See HDA 712 for the Carriage 
Bind Checkout procedure. 


MARGINAL MECHANICAL/ELECTRICAL FAILURES 


Any marginal mechanical part or electrical circuit associated 
with the servo mechanism has the potential of causing an 
Overshoot Check. 


For additional information see: 

SENSE 108, Access Overshoot Check description. 

Microdiagnostic routine B8, tests 03 through OB. 
MICRO 72 and MICFL 630. 

Microdiagnostic routine BD. 
MICRO 84 and MICFL 810. 

ACC 120 through 122, Access Overshoot Check MAPs and 
diagram. = 


~accesscHeck ACC 704 


access cuecks ACC 704. 


ACCESS CHECKS 


SERVO OFFTRACK CHECK (FSC 16XX) 


Format | Sense Byte 16, bit 2 = 1 indicates a Servo Offtrack 
Check. 


Servo Offtrack Check is activated any time the servo looses 
track following while Set Read* Write is active. If the servo 
allows the carriage to move out of the fine on track area during 
a Data Transfer operation, the Servo Offtrack Check is activa- 
ted and the Read/Write gate and VCM drive current are de-acti- 
vated. Read/Write Check is also activated but the Drive Check 
(see ACC 702) takes precedence over the Read/Write Check. 
Drive Check initiates the Error Recovery Program (ERP) for 
servo recovery. 


Servo Offtrack errors are characteristically the result of inter- 
mittent analog failures. The failure symptoms vary depending 
on the problem and the operating mode of the drive at the time 
of the failure. FSC 150E indicates that the servo lost track 
following and activated the Access Overshoot Check while 

Set Read«Write was inactive. FSC 120E indicates that the 

loss of track following did not activate the Access Overshoot 
Check and a subsequent Seek Start command was issued. 
Visual indication of track following problems is a blinking 
Ready lamp. See ALD page KE110 (KR110). 


Types of Failures 


ANALOG CIRCUIT FAILURES 


An analog circuit failure in the track following servo loop can 
cause a Servo Offtrack Check. This includes failures in the 
following functions: 


@ Servo input from the HDA. 


e Detection, clocking, and demodulation circuits that develop 
the track position signal. 


e VCM current sense feedback from the power amplifier. 


e Position error (null) signal gated to the power amplifier 
drive. 


TARGET TRACK CAPTURE 


Carriage velocity being either too high or too low at the target 
track capture point or a capture control circuit failure can re- 
sult in Track Following servo instability. See scope procedures 
and pictures on ACC 665 through 673. 
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HDA FAILURE 


Servo Offtrack errors can be caused by one of the following: 


e Failure in the HDA caused by mechanical resonance due to 
mechanical defects in the HDA bobbin, carriage, or head 
mounting structure. See Microdiagnostic routine BD, 
MICRO 84, and MICFL 810 for vibration tests. 


e@ Mechanical vibration induced into the HDA from an exter- 
nal source such as the drive motor. Under normal machine 
vibration levels, mechanical noise can be induced into the 


HDA by defective shock mounts or incorrect HDA mounting. 


ELECTRICAL NOISE 


Servo Offtrack failures can be caused by electrical noise from 
loose connections, poor grounding, or incorrect cable routing. 


For additional information see: 
SENSE 108, Servo Offtrack Check description. 
Microdiagnostic routine B&8, test F. 
MICRO 72 
MICFL 630 and MICFL 665 
ACC 130 and 131, Servo Offtrack MAPs and diagram. 
OPER 123 through 125, Track Following description. 
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SERVO REZERO OPERATION | 


Rezero Operation Failure Fault Symptom Codes 
1120* 1200 1500 1600 191B 
1201 1501 1601 900B 
1206 1506 1606 
1210 1510 #1610 
1212 1512 1612 
1216 1516 1616 


_*Failure of the Drive to Seniente to Ready ona HDA 
Ready sequence. : 


For additional information see: 
ACC 3XX, Rezero failure MAPs and diagrams. 
ACC 643 through ACC 647, Rezero Operation Sree 
Checkout procedure. 
OPER 119 and 120, Access State sequence. 
OPER 129 and 130, Rezero block diagram. 


INITIATE REZERO OPERATION 


HDA Ready Sequence 


The Rezero command is initiated by the HDA sequence control 
logic during State 2 of the HDA Ready sequence. Motor At 
Speed activates the HDA sequence State 2 latch which activates 
the Rezero command (see HDA 500). Completion of the 
Rezero operation, with or without a failure, advances the HDA 
sequence to State 6 (Ready). If the Rezero operation fails, 


the Ready lamp is not turned on, On Line status is not activated, 


and a Drive Check is activated. See ALD page KE140 (KR140). 


Attention Pushbutton 


Pressing the Attention pushbutton on the Operator Panel ini- 
tiates a Rezero operation only if the HDA sequence is in 
State 6 (Ready). 


The Rezero operation begins when the Attention pushbutton 
is pressed but carriage movement does not start until the push- 
button is released. See ALD page KE150 (KR150). 


System Rezero Command (Tag ‘8F” Bus ‘02’) 


A Rezero operation is initiated by a system Rezero command. | 

The system Rezero command is normally used by the Error | 

Recovery Program (ERP) to reset an access-related error and 
realign the carriage to cylinder 0. See ALD page KE150 

— (KRISO). 


3350 [pGo706 | 2358792 | 
| Seq. 20f 2 | Part No. | 


© Copyright. ne Corporation 1976 — 


REZERO STATE 01 (Wait) 


Fault Symptom Codes: 1120, 1201, 1501, 1601, 191B, or 
900B. 


All Rezero operations begin by resetting the access sequence 


control to State 01. No carriage movement is involved. 


Purpose 


The Set Wait latch function resets any active Access Check 
and activates the Wait latch when the Time-out Check latch 
is inactive. 


Wait latch on does the following: 


e@ Resets the access to State 01 by resetting the following 
latches: 


Rezero Mode 
Servo 
Control 
Linear Mode 


e Initiates the following actions: 


It activates the Even Track latch to condition the analog 
circuits in order to capture, then track follow on cylin- 
der 0. 


Gates the Any Rezero signal which resets the Difference 
Counter, Head Address Register (HAR), and Carriage 
Address Register (CAR) to zero. Any Rezero also resets 
the Direction Bit In latch to indicate reverse direction 
to the servo (not forward). 


If the Rezero operation is initiated by a System Rezero com- 
mand, the Busy latch (Sense Byte 8, bit 6) is activated during 
State 01. See ALD page KE140 (KR140). 


State Advance Conditions 

The access sequence advances to State 00 (Wait latch is reset) 
when all of the following conditions are met: 

@ All access Checks are reset (inactive). 

e@ The Even Track latch is active. 


e@ The Rezero Mode, Servo, Linear Mode, and Control latches 
are inactive (Sense Byte 16, bits 3, 4, 5, and 6 respectively). 


e@ Start Manual Rezero is inactive (Attention pusioution is in 
the released position). 


For additional information see: 
ALD page KE130 (KR130) 
Microdiagnostic routine B8, test 3 

MICRO 630 and 637. 
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Possible Error Conditions — 


Access Checking circuits are not enabled during State 01 of a 
Rezero operation. If tne State Advance conditions are not met 
due to a logic failure, the following symptoms result: 


e HDA Ready Sequence State 2 initiates the Rezero opera- 


tion. The Ready lamp is off and a FSC of 1120 is generated. 


See HDA 230, Entry A. 


e The Attention pushbutton initiates the Rezero operation. 
The drive Ready lamp is off, and pressing the Attention 
pushbutton appears to have no affect on the servo. See 
ACC 638, (Attention Pushbutton Checkout procedure. ) 


e@ The System Rezero command initiates the Rezero opera- 
tion. The drive does not respond to the System Rezero 
command with an interrupt, and FSC 191B is generated. 
Sense Byte 8 is XXXX 1010. See Microdiagnostic routine 
B&, test 3 and MICFL 630 and 637. 


FSC 1201 — ACCESS TIMEOUT CHECK IN STATE 01 


This error is the result of a Seek Start command issued to a 
non-track following drive, or possibly the result of a defective 
Safety Timer circuit. See ACC 110, Entry A (unable to reset 
Access Timeout Check), Microdiagnostic routine B8, test 2, 
and MICFL 630 and 633. 


FSC 1501 — OVERSHOOT CHECK IN STATE 01 


This error could be the result of either defective velocity cir- 
cuits or defective overshoot detection circuits. Check Sense 
Byte 11 for the following: 


Bit2=0 See ACC 334, Entry A 
Bit2=1 See ACC 120, Entry A 


FSC 1601 — SERVO OFFTRACK ERROR IN STATE 01 


This error could be the result of either a defective check cir- 
cuit or a Set Read« Write command while the servo is in Reset 
State O1. See ACC 130, Entry A (unable to reset Servo Off- 
track error). 


FSC 900B — BUSY MISSING AFTER A SEEK OR REZERO 
OPERATION 


This Fault Symptom Code applies to a Rezero operation 
failure if Sense Byte 16 is not equal to any of the following 
values: 

*X8’ 

*X A’ 

‘XC’ 

‘XE’ 


See ACC 210, Entry C (no Busy response) if Sense Byte 16 
equals any value other than above. 


SERVO REZERO OPERATION 


SERVO REZERO OPERATION | 


ACC 708 


ACC 708 


SERVO REZERO OPERATION 


REZERO STATE 00 (Rezero Start) 
Fault Symptom Codes: 1200, 1500, or 1600 


Purpose 


Rezero State 00 tests the initial servo analog control condi- 
tions prior to starting carriage movement. The reset of the 
Wait latch in State 01 advances the sequencer to State 00 and 
starts the 180 millisecond Access Safety Timer for the Rezero 
operation. An Access Start signal is sent to the velocity con- 
trol logic to condition the integrator controls for reverse direc- 
tion movement to an even-numbered cylinder. If the Differ- 
ence Counter is zero and the direction bit is set for reverse 
movement, Allow Rezero is sent back to the Access sequencer. 


State Advance Conditions 


The Access sequencer advances to State 10 (Rezero Mode latch 
is activated) when all of the following conditions are met: 


e@ All Access Checks are inactive. 


e Allow Rezero is active. This indicates that the velocity 
measurement control logic is conditioned to measure 
track-crossing frequency in the reverse direction. 


e@ The Even Track latch is active (see advance conditions for 
Rezero State 01 to 00). 


e Target Velocity is active. This indicates that the analog- 
measured velocity is null. The carriage may be moving but 
no VCM current is flowing and the track-crossing frequency 
circuits are reset. 


e The Difference Counter is reset to zero. The DAC (digital 


to analog converter) input from the Difference Counter is 
zero during a Rezero operation. 


For additional information see: 
ALD page KE1I50 (KR150) 
Microdiagnostic routine BS&, test 3 
MICFL 630 and 637 
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Possible Error Conditions 


The 180 millisecond Access Safety Timer is started by Sequen- 
cer State 00. Overshoot detection circuits are not enabled 
during State 00. 


I’SC 1200 — ACCESS TIMEOUT CHECK IN STATE 00 


Either a logic or an analog failure associated with the State 
Advance conditions occurred. Sense Byte 10, bit 7 (Odd Phy- 
sical Track) should be inactive, indicating that the Even Track 
latch is active. Sense Byte 11, bit 2 (Target Velocity) should 
be active as one of the State Advance Conditions. See ACC 
320, Entry A (Access Timeout in State 00). 


FSC 1500 - OVERSHOOT CHECK IN STATE 00 


This is an invalid condition indicating a checking circuit failure. 


See ACC 120, Entry G (False Overshvot error). 


FSC 1600 — SERVO OFFTRACK ERROR IN STATE 00 


This is an invalid error condition. Check Sense Byte 16 for 
the following: 


BitO=1 See FSC 1200 above. 

Bit 1=1 See FSC 1500 above. 

Bits OQ and 1=0 The problem is associated with the Set 
Read«Write control logic. See ACC 130, 
Entry D (invalid Servo Offtrack error). 
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REZERO STATE 10 (Move Out) 
Fault Symptom Codes: 1210, 1510, or 1610 


Purpose 


During State 10, the carriage is moved from the data area on 
the disk surface past track 0 to track —9 where the sequencer 
advances from State 10 to State 12 (turnaround). 


Rezero State 10 starts carriage movement in the reverse direc- 
tion (towards the OD). Velocity is controlled by the servo loop 
to approximately 15 in/sec. The actual carriage velocity is not 
Critical unless it exceeds 20 in/sec, in which case the Overshoot 
Check is activated. 


The carriage velocity is maintained until guardband pattern 1 
is detected at track —2 (see OPER 124 and 131). When the 
guardband pattern | area (track —2 to track —9) is detected, 
the power amplifier drive voltage is reduced by the servo loop, 
slowing carriage movement to 2 in/sec. 


At track —9, guardband pattern 2 (track —9 to OD) is detected; 
this advances the sequencer to State 12. State 12 activates 
Forward and moves the carriage toward track 0. 


If the carriage is in the guardband pattern 2 area when the 
Rezero Mode latch is activated (State 10), the sequencer im- 
mediately advances to State 12 without any reverse carriage 
motion. 


State Advance Conditions 


The Access sequencer advances to State 12 (Control latch is 
activated) when the following conditions are met: 


e@ All Access Checks are inactive. 
e@ Guardband pattern 2 is detected. 


For additional information see: 
ALD page KE100 (KR100) | 
ACT 643 through ACC 646, Scoping procedures 
Microdiagnostic routine B8, tests 4.and 5 
MICFL 630, 639, and 641 
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Possible Error Conditions 


The 180 millisecond Access Safety Timer is running during 
Access sequencer State 10. The greater than 20 in/sec Over- 
shoot Detector monitors carriage velocity during the Rezero 
mode. 


PSC 1210 -- ACCESS TIMEOUT CHECK IN STATE 10 


Either a logic or analog failure with the state advance condi- 
tion occurred. Sense Byte 11, bit 1 (Guardband latch) should 
be active, indicating that either guardband pattern 1 or 2 was 
detected from the HDA. If the Guardband latch is active, the 
problem is in the sequencer logic controls. If the Guardband 
latch is inactive, one of the following could have occurred: 


e The guardband pattern was not detected by the Index de- 
tection circuits. 


e@ The carriage could have driven in the wrong direction - 
(toward ID). 


e The carriage was not in the guardband area when the Access 
Safety Timer reach 180 milliseconds either because of crash 
stop bounce or because of static carriage positioning. See 
ACC 330, Entry A (Access Timeout in State 10). 


FSC 1510 — HIGH VELOCITY OVERSHOOT CHECK DURING 
REZERO STATE 10 


This error is caused by either of the two following conditions: 


e Excessive VCM current caused by a high-power amplifier 
drive signal, a defective velocity error signal summation cir- 
cuit, or a high Rezero mode voltage output from DAC 
(digital to analog converter). 


e Velocity detection circuit failure resulting in an erroneous 
high-velocity indication. 


See ACC 334, Entry A (High Velocity Overshoot Check during 
Rezero mode}. 


FSC 1610 — SERVO OFFTRACK ERROR IN STATE 10 


This is an invalid error condition. Check Sense Byte 16 for 
the following: | 


Bit O= 1 See FSC 1210 above. 

Bit 1 = 1 See FSC 1510 above. 

Bits 0 and 1=0° Problem is associated with the Set 
Read«Write control logic. See ACC 130, 
Entry D (invalid Servo Offtrack error). 
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SERVO REZERO OPERATION 


REZERO STATE 12 (Turnaround) 
Fault Symptom Codes: 1212, 1512, or 1612 


Purpose 


Rezero State 12 is the time the carriage is over the guardband 
pattern 2 area (track —9 to OD). Carriage motion is forward 
toward track 0 at high rezero velocity (approximately 

15 in/sec.). When guardband pattern 1 is detected, the sequen- 
cer advances to State 16 (Linear Mode latch active). 


State Advance Conditions 

The Access sequencer is advanced to State 16 (Linear Mode 
latch active) when the following conditions are met: 

e All Access Checks are inactive. 

e Guardband pattern 1 is detected. — 

e Control latch is active (State 12). 


For additional information see: 
ALD page KE100 (KR100) 
ACC 643 through ACC 647, Scoping procedure 
Microdiagnostic routine B8, tests 4 and 5 
MICFL 630, 639, and 641 


Possible Error Conditions 


The 180 millisecond Access Safety Timer is running during 
Access Sequencer State 12. If the timer expires, the Access 
Timeout Check is activated. 


The greater than 20 in/sec Overshoot Detector monitors car- 
riage velocity during Rezero mode.. 


FSC 1212 — ACCESS TIMEOUT IN STATE 12 


This error could be caused by one of the following: 


@ Index detection circuit failure to detect guardband pattern 
1. See ACC 607, Step 8. 


@ Linear Mode latch failure. 


e@ Logic, analog, or power failure that results in no VCM cur- 
rent during the Rezero mode. The following are examples © 
of this type of failure: 


Open winding in the VCM. 

Missing —36 Vdc to the power amplifier. 

Missing the power amplifier drive signal. 

Missing a rezero mode gate. 

Missing a velocity error signal from summation amplifier. 


Missing the rezero mode source voltage from DAC (digital 
to analog converter). 
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e@ Logic, analog, or power failure that results in reverse direc- 
tion (toward OD) VCM current during Rezero mode. 
The following are examples of this type of failure: 


Defective forward/reverse control logic. 
An active Go Home condition from the HDA sequence. 
A defective power amplifier drive control. 
A defective power amplifier. 
@ Mechanical carriage binding. 


See ACC 340, Entry A (Access Timeout in State 12). 


FSC 1512 — HIGH VELOCITY OVERSHOOT CHECK DURING 
STATE 12 


This error is caused by either of the two following conditions: 


e Excessive VCM current caused by high power amplifier 
drive signal, defective velocity error signal summation cir- 
cuit, or high Rezero mode voltage output from the DAC 
(digital to analog converter). 


e Velocity detection circuit failure resulting in an erroneous 
high velocity indication. 


See ACC 334, Entry A (High Velocity Overshoot Check during 


Rezero mode). 


FSC 1612 - SERVO OFFTRACK ERROR IN STATE 12 


This is an invalid error condition. Check Sense Byte 16 for 
the following: 


Bit O= 1 See FSC 1212 above. 

Bit 1 =1 See FSC 1512 above. 

Bits 0 and 1=0 Problem is associated with the Set 
Read«Write control logic. See ACC 130, 
Entry D (Invalid Servo Offtrack error). 


REZERO STATE 16 (Move Out) | 
Fault Symptom Codes: 1216, 1516, and 1616 


During Rezero State 16, the carriage is moved in the forward 
direction across the guardband pattern 1 area (track —9 to 
track —2) to track 0. When State 16 is activated, the power 
amplifier drive voltage is reduced to control carriage velocity 
across the guardband pattern 1 area at 2 in/sec. When the car- 
riage leaves the guardband pattern 1 area and approaches track 
0, carriage velocity decelerates under the control of the posi- 
tion signal voltage. The End Decelerate Threshold detector is 
set to become active when the carriage is within one-half track 
of track 0 and moving at an approximate velocity of 0.5 in/sec. 
Detection of End Decelerate advances the Access State sequen- 
cer to State 06 (Linear mode) by resetting the Rezero Mode 


- latch. 


State Advance Conditions 

The Access sequencer advances to State 06 (Rezero Mode latch 
is de-activated) when the following conditions are met: 

e@ All Access Checks are inactive. 

@ The Linear Mode latch is active (State 16). 

@ Guardband pattern 1 is no longer being detected. 

e@ End Decelerate is active. 


For additional information see: 
ALD page KE150 (KR150) 
ACC 643 through ACC 647, scoping procedure 
Microdiagnostic routine B8, tests 4 and 5 
MICFL 630, 639, and 641 


Possible Error Conditions 


The 180 millisecond Access Safety Timer is running during 
Access sequencer State 16. If the timer expires, the Access 
Timeout Check is activated. 


The greater than 20 in/sec Overshoot detector monitors car- 
riage velocity during Rezero mode. 
FSC 1216 — ACCESS TIMEOUT IN STATE 16 


This error is probably caused by one of the following failures: 
e End Decelerate Velocity Threshold detector failure. 


e Guardband pattern 1 always decoded by the Index detection 


circuits. 


e Any analog failure that prevents the servo from having 
enough power to move forward out of the guardband 
pattern 1 area. 


SERVO REZERO OPERATION ACC 712 


e Carriage binding. 
@ Access Sequencer Rezero Mode latch failure. 


See ACC 350, Entry B (Access Timeout in State 16). 


SC 1516 — HIGH VELOCITY OVERSHOOT CHECK DURING 
REZERO STATE 


This error is caused by either of the two following conditions: 


@ Excessive VCM current caused by high power amplifier 
drive signal, defective velocity error signal summation cir- 
cuit, or high Rezero mode voltage output from the DAC 
(digital to analog converter). 


e Velocity detection circuit failure resulting in an erroneous 
high velocity indication. See ACC 334, Entry A (High 
Velocity Overshoot Check during Rezero mode). 


FSC 1616 — SERVO OFFTRACK ERROR IN STATE 16 


This is an invalid error condition. Check Sense Byte 16 for 
the following: 


Bit O= 1 See FSC 1216 above. 

Bit 1 =1 See FSC 1516 above. 

Bits 0 and 1 =O Problem is associated with the Set 
Reads«Write control logic. See ACC 130, 
Entry D (Invalid Servo Offtrack error). 
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SERVO REZERO OPERATION 


REZERO STATE 06 (Linear Mode) 
Fault Symptom Codes: 1206, 1506, and 1606 


Purpose 


During Rezero State 06, the carriage is at track 0 and attempt- 
ing to capture, then stabilize in a track following condition. 
See OPER 123 through 125. 


When the sequencer advances from State 16 to State 06, the 
carriage should be approaching track 0 at a velocity of less than 
0.5 in/sec and be within one-half track of the center of track 0. 
The Rezero mode servo is de-activated and the Track Following 
servo is activated. The Track Following servo holds the car- 
riage at track center, enabling the data transfer operation. 
Track center is determined from Position Signal Level detectors 
which decode the On Track condition parameters. When the 
carriage enters the on track area, the 3.2 milliseconds track 
Following Delay Timer is started. If the servo holds the car- 
riage within the on track area for 3.2 milliseconds, the timer 
expires and indicates Track Following to the Access sequencer. 
If the carriage moves out of the on track area, either before or 
after the timer expires, the timer resets and doesn’t start again 
until the servo brings the carriage back to track center. 


When Track Following is indicated to the Access sequencer 
and an Index Mark is detected, the sequencer advances to On 
Track State OE (Servo latch active) and: 


e Seek Complete is activated (Sense Byte 8, bit 7 = 1). 

e Busy indication is blocked (Sense Byte 8, bit 6 = 0). 

e Attention is sent to the attachment indicating the operation 
is complete. 


The attachment responds with an Attention Reset command 
to reset the Busy latch. ; 


State Advance Conditions 

The Access sequencer advances to State OE (Servo latch is 
activated) when the following conditions are met. 

e@ All Access Checks are inactive. 

e@ Access sequencer is in State 06. 

e Track Following is indicated from the servo. 

e Any Valid Index Mark is detected. 


For additional information see: 
ALD page KE100 (KR100) 
ACC 643 through ACC 647, scoping procedure 
Microdiagnostic routine B8, test 4 and 5. 
MICRO 630, 639, and 641. 
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Possible Error Conditions 


The 180 millisecond Access Safety Timer continues to run un- 
til the servo latch is activated (State OE). In Sequence State 
06, the greater than 20 in/sec Overshvot Detector is not active 
but an Overshoot Check is activated if three track-crossing 
pulses are counted while the servo is stabilizing on track 0. 
See ACC 704 (Access Overshoot Check}. 


FSC 1206 — ACCESS TIMEOUT IN STATE 06 


This error can be caused by one of the following failures: 
Valid Index Mark detection failure. 
Track Following Timer circuit failure. 


Access sequencer servo latch failure. 


Analog failure in the Track Following servo can cause a 
Timeout Check if the servo cannot maintain the On Track 
condition. Generally, this type of failure causes loss of car- 
raige control and results in an Overshoot Check. 


See ACC 630, Entry B (Access Timeout in State 06). 


FSC 1506 —- OVERSHOOT CHECK IN STATE 06 


This is acommon type of failure that can be caused by any 
of the following: 


e An analog failure in the Track Following servo loop, such as 


a missing current sense feedback from the power amplifier 
or a defective error signal summation circuit. 


e Missing servo forward drive current. This can cause the 
carriage to bounce off the outer crash stop and advance the 
sequencer to State 06 by its return momentum. The Track 
Following servo may or may not lock on to track 0 if this 
happens. If it does not lock on to track 0, an Overshoot 
error Occurs. 


@ Mechanical Carriage binding. 


e Mechanical vibrations induced into the HDA either from 
an internal or external source. 


e@ An Analog failure, during State 16, that causes the car- 
riage velocity to be too high at the approach to track 0. 


e End Decelerate circuit failure that advances the servo to 
State 06 early while the carriage velocity is too high for 
the Track Following servo to control. 
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Note: There are circuits in the servo that are critical and 
Others that are not. The circuits that are not critical can be 
defective and still not cause a failure or only cause an inter- 
mittent failure. Intermittent servo errors, especially FSC 
1506, have a high probability of being caused by a solid analog 
failure. 


See ACC 364, Entry A (Access Overshoot Error in Rezero 
Operation). 


FSC 1606 - SERVO OFFTRACK ERROR IN STATE 06 


This is an invalid error condition. Check Sense Byte 16 for 
the following: 


Bit 0 = 1 See FSC 1206 above. 

Bit 1 =1 See FSC 1506 above. 

Bits 0 and 1 =0 Problem is associated with the Set 
ReadxWrite control logic. See ACC 
130, Entry D (Invalid Servo Offtrack 
error). 
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SERVO SEEK OPERATION 


_ Rezero Operations Failure Fault Symptom Codes 


1208 1508 1608  900B 
(120A 150A 160A 

120C 150C 160C 

120E 


For additional information see: 
ACC 5XX, Seek failure MAPs and diagrams 
ACC 648 and 649, Scoping procedure 
ACT 665 through 673, Scoping procedure 
OPER 119 and 120, Access State sequence 2 
OPER 139 through 142, Seek operation description 


A Seek operation is initiated only by a command from the 
attachment system. Tag ‘8F’ Bus ‘08’ initiates a Seek opera- 
tion through the channel. 


PREREQUISITES FOR A SEEK OPERATION 


1. The access mechanism is in the Track Following State 
(Sense Byte 16 = ‘OE’) with all access errors inactive. The 
Ready lamp on is the visual indication. FSC 120E results 
if the servo is not track following when the Seek Start com- 
mand is issued. 


2. The Difference Counter is loaded to a nonzero value by 
Tag “8C’, Bus ‘XX’ (Set Difference Counter Low) and 
Tag ‘8F’. Bus ‘XE’ (Set Difference High and Set Direction). 
See OPER 101. 


3. The Read/Write or Pad operation is not in progress. If a 
Seek command is issued during a Data Transfer operation, 
FSC 900B (Missing Busy after Seek Start) is generated. 


SEEK STATE 0A (Accelerate) 
Fault Symptom Codes: 120A, 150A, and 160A 


Purpose 


If the prerequisites are met, a Seek Start command resets the 
Track Following Timer and then activates the Busy latch (Sense 
Byte 8, bit 6 = 1). When the servo indicates that the Track 
Following Timer is reset, the sequencer advances to State 0A’ 
(Accelerate). Any logic failure prior to advancing to State OA 
generates FSC 900B (Missing Busy after a Seek Start). 


State OA starts the 180 millisecond Access Safety Timer, acti- 


_ vates the Servo Access mode, and starts carriage motion. 


Track-crossing pulses, generated by the carriage movement, are 
used to decrement the Difference Counter. The Difference 
Counter sends a signal to DAC (digital to analog converter) 
which produces an analog voltage level used by the servo to 
determine the carriage velocity necessary to reach the target 


track. The carriage velocity is measured, as it moves, and fed 
back to the servo to indicate this velocity. When the carriage 
velocity is the same as the velocity required by the DAC input 
to the servo, End Accelerate is activated, which advances the 
sequencer to State 08 (Decelerate). 


State Advance Conditions 


The Access sequencer advances to State 08 (Control latch 
de-activated) when the following conditions are met: 


e@ All Access Checks are inactive. 
e End Accelerate is detected. 


For additional information see: 
ALD page KE110(KR110) 
ACC 648 and 649, Scoping procedure 
Microdiagnostic routine B8, tests 7 and A 
MICFL 630, 645, and 653 


Possible Error Conditions 


The 180 millisecond Access Safety Timer is running during 
State OA. If the timer expires, the Access Timeout Check is 
activated. 


The Overshoot Check detection circuits monitor carriage move- 
ment for either three track-crossing pulses after the Difference 
Counter has decremented to zero or for detection of the 
Guardband latch or ID position. See ACC 704, Overshoot 
Check. 


FSC 120A — ACCESS TIMEOUT IN STATE 0A 


This error is the result of a servo failure which prevents the 
carriage from accelerating to the velocity that is indicated by 
the Difference Counter and not reaching the target track within 
180 milliseconds. Normally, this means no carriage movement 
at all because any low-velocity movement eventually decrements 
the Difference Counter to where End Accelerate is activated. 
Any low seek velocity problem either causes intermittent 
Overshoot Checks or no failure at all. An Overshoot Check is 
caused by a logic failure in the Access State sequencer circuits 
which causes the carriage to hit the crash stop. See ACC 540, 
Entry B (Access error in State 0A). 


FSC 150A — OVERSHOOT CHECK IN STATE 0A 


This error can result from one of the following: 
e A State Advance sequencer logic failure. 
e An End Accelerate detector circuit failure. 
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e@ The detection of a guradband pattern during State OA. 
This may be caused by carriage movement in the wrong 
direction or by a Difference Counter failure, such that it is 
at a greater value than that required to move to the target 
track. See ACC 540, Entry B (Access errors in Seek 
State 0A). 


FSC 160A — SERVO OFFTRACK ERROR IN STATE 0A 


This is an invalid error condition. Check Sense Byte 16 for the 
following: 


BitO=1 See FSC 120A above. 

Bit 1 =1 See FSC 150A above. 

Bits 0 and 1 =0 Problem is associated with the Set 
ReadWrite control logic. See ACC 


130, Entry D (Invalid Servo Offtrack Scie. 


SEEK STATE 08 (Decelerate) 
Fault Symptom Codes: 1208, 1508, and 1608 


Purpose 


During Seek State 08 (Decelerate), the carriage continues mov- 
ing at its maximum velocity until the Difference Coutner has 
decremented to within 127 cylinders of the target track. The 
servo then starts slowing the carriage in relation to a controlled- 
function curve (servo decelerate curve). The decelerate curve 
slows the carriage velocity to 0.5 in/sec when the carriage is 

0.5 cylinders from the target cylinder. At 0.5 in/sec and 0.5 
cylinder from the target cylinder, a Velocity Threshold detec- 
tor (called End Decelerate) is activated advancing the sequencer 
to Seek State OC. Advancing to State OC de-activates the 
Access Mode servo and activates the Track Following servo to 
capture the target track. 


State Advance Conditions 


The Access sequencer advances to State OC (Linear Mode latch 


is activated) when the following conditions are met: 
e All Access Checks are inactive. 
e End Decelerate is detected. 


For additional information see: 
ALD page KE100 (KR100) 
ACC 648 and 649, Scoping procedure 
ACC 665 through 673, Scoping procedure 
Microdiagnostic routine B8, tests 7 and A 
| MICFL 630, 645, and 653 
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Possible Error Conditions 


The 180 millisecond Access Safety Timer is running during 
State 08. If the timer expires, the Access Timeout Check is 
activated. 


The Overshoot Check detection circuits are active for either 
three track-crossing pulses after the Difference Counter has 
decremented to zero or for detection of the Guardband or ID 
position. See ACC 704, Overshoot Check. 


SC 1208 — ACCESS TIMEOUT CHECK IN STATE 08 


This error is the result of a servo failure that causes very slow 
carriage movement. It is an unlikely condition and no speci- 

fic circuit failure can be defined as causing the failure symptom. 
Usually, a low-velocity problem causes either an Overshoot 
Check or no failure. See ACC 550, Entry A (Access error in 
State 08). 


I'SC 1508 - OVERSHOOT CHECK IN STATE 08 


This error can be caused by one of the following failures: 
e A State Advance sequencer logic failure. 
e An End Decelerate detector circuit failure. 


@ The detection of a Guardband pattern in State 08. This 
can be caused by carriage movement in the wrong direction 
or by a Difference Counter value that is greater than expec- 
ted. 


e Servo failure resulting in uncontrolled carriage movement 
during the Seek Access mode. This can cause the Difference 
Counter to decrement to zero before detecting end decele- 
rate velocity. See ACC 550, Entry A (Access error in Seek 
State 08). 


FSC 1608 — SERVO OFFTRACK ERROR IN STATE 08 


This is an invalid error condition. Check Sense Byte 16 for 
the following: 


Bit O = 1 See FSC 1208 above. 

Bit 1 =1 See FSC 1508 above. 

Bits 0 and 1 =O Probelm is associated with the Set 
Reads«Write control logic. See ACC 130, 
Entry D (Invalid Servo Offtrack error). 
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SERVO SEEK OPERATION 


SEEK STATE OC (Linear Mode) 
Fault Symptom Codes: 120C, 150C, and 160C 


Purpose 


During Seek State OC, the carriage is at the target cylinder and 
attempting to lock into a track following condition. See 
OPER 123 through 125. 


When the sequencer advances from Seek State 08 to OC, the 
carriage should be approaching the target cylinder at less than 
0.5 in/sec and be within one-half track of the center of the 
target track. The Access mode servo is de-activated and the 
Track Following servo is activated. The Track Following servo 
holds the carriage at track center, enabling data transfer opera- 
tions. 


The track center is determined from the Position Signal Level 
detectors which decode the on track condition parameters. 
When the carriage enters the on track area, a 3.2 millisecond 
Track Following Delay Timer is started. If the servo holds the 
carriage within the on track area of 3.2 milliseconds, the timer 
expires and indicates Track Following to the Access sequencer. 
If the carriage moves out of the track following area, eithe: 
before or after the timer expires, the timer is reset and is not 
re-started until the servo brings the carriage back to the track 
center. 


When Track Following is indicated to the Access sequencer, 
the sequence advances to the On Track State OE (Control latch 
is activated) and: 


e Seek Complete is activated (Sense Byte 8, bit 7 = 1). 

e Busy indication is blocked (Sense Byte 8, bit 6 = 0). 

e Attention is sent to the attachment indicating the Servo 
operation is complete. 


The attachment responds with an Attention Reset command 
to reset the Busy latch. 


State Advance Conditions 

The Access sequencer advances to State OE (Control latch is 
activated) when the following conditions are met: 

e@ All Access Checks are inactive. 

@ The sequencer is in State OC. 


e@ The servo is Track Following. 


For additional information see: 
_ ALD page KE100(KR100) 
ACC 648 and 649, Scoping procedure 
ACC 665 through 673, Scoping procedure 
Microdiagnostic routine test 7 and A 
MICFL 630, 645, and 653 
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Possible Error Conditions 


The 180 millisecond Access Safety Timer is running during 
State OC. If the timer expires, the Access Timeout Check is 
activated. | 


The Overshoot Check detection circuits monitor carriage 
movement for either three track-crossing pulses after the Dif- 
ference Counter has decremented to zero or for detection of 
the Guardband latch or ID position. See ACC 704, Overshoot 
Check. 


PSC 120C — ACCESS TIMEOUT ERROR IN STATE 0C 


This error can be caused by one of the following failures: 
e@ A State Advance sequencer logic failure. 


e An analog failure in the Track Following servo which can 
cause a Timeout Check if the servo cannot maintain the 
On Track condition. This type of failure is more likely 
to cause loss of carriage control and result in an Overshoot 


Check. 


Basic track following circuits have been verified by the success- 


ful completion of a Rezero operation before the Seek operation. 


A track following circuit failure after a Seck operation has to 
be due to marginal conditions. See ACC 560, Entry A 
(Access Timeout Check in State OC). 


FSC 150C — OVERSHOOT CHECK IN STATE 0C 


This error is acommon intermittent type of failure and can 
be caused by any of the following failures: 


@ A marginal analog circuit causing Track Following servo 
failures. 


e@ Incorrect power supply voltage levels or voltage noise levels, 
e@ Mechanical binding in the HDA. 


@ Mechanical vibration induced into the HDA either from an 
internal or external source. 


e Access mode servo failure that cause carriage velocity to be 
too high at the approach to the target cylinder. 


e Access mode servo failure that causes the carriage velocity 
to be too slow at the approach to the target cylinder. 


Note: 7Zhere are circuits in the servo design that are critical 
and others that are not. The circuits that are not critical can 
be defective and still not cause a failure or only cause an inter- 
mittent failure. Intermittent servo failures have a high proba- 
bility of being caused by a solid analog failure in a non-critical 
circuit. 


See ACC 562, Entry A (Overshoot Check in State OC). 
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FSC 160C SERVO OF ETRACK ERROR IN STATE 0C 
This is an invalid error condition. Check Sense Byte 16 for 
the following: 
Bit O= | See FSC 120C above. 
Bit | = 1 See FSC 150C above. 
Bits Oand 1 =O Problem is associated with the Set 
Reads Write control logic. See ACC 
130, Entry D (Invalid Servo Offtrack 


error). 
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SERVO SEEK OPERATION 


ACC 718 


SERVO TRACK FOLLOWING OPERATION _ 


Track Following Operation Failure Fault Symptom 
Codes , 


120E 150E  160E 
Visual Indication — Loss of Ready light 


For additional information see: 
ACC 560, Track Following MAPs 
ACC 665 through ACC 673, Seek Operation Scoping 
Checkout procedure . 
OPER 123 through 125, Track Following description 


Purpose 


The Servo Track Following State is the Access Sequencer 
State OE (Sense Byte 16 = ‘OE’). Track Following State OE 
follows the successful completion of either a Rezero or Seek 
Operation. All data transfer operations take place during 
State OE. A Seek operation can be initiated only while the 
servo is track following (State OE). The Ready lamp is usually 
on when the servo is in State OE. 


The servo can loose track following and recover itself without 
causing an error unless a data transfer operation is in progress. 
When the servo is not track following, the Track Following 
Timer is reset and the Ready lamp is off. Track following is 
not indicated until the servo repositions the carriage at track 
center and-holds it for 3.2 milliseconds. 


An error occurs when the drive is not track following and a 
Seek operation is initiated or if the carriage is so far off track 
that the servo cannot return it to track following. Loss of 
track following during a data transfer operation also causes 
an error. If an error occurs, the VCM drive current is de-acti- 
vated and the Ready lamp stays off. 


Possible Error Conditions 

The following Fault Symptom Codes are generated by errors 
during Sequencer State OE. 

FSC 120E — TIMEOUT CHECK DURING STATE OE 

This error occurs when the servo is not track following when 
a Seek Start command is issued. 

FSC 150E —- OVERSHOOT CHECK DURING STATE OE 


One of the following conditions can tause an Overshoot Check: 


e Detection of the guardband pattern either at ID or OD 
while in State OE activates the Overshoot Check. 


e Counting the third track-crossing pulse after the servo has 
locked on to the target track activates an Overshoot Check. 


FSC 160E — SERVO OFFTRACK CHECK DURING STATE 0E 


This error is activated if the servo looses track following during 
a data transfer operation. The data transfer operation is 
terminated. 


Possible Causes for Servo Failures in State OE 

Servo failures in State OE can be caused by one of the follow- 
ing: 

@ Marginal performance in the track following analog circuits. 
e@ Incorrect power supply voltage amplitude or noise levels. 


@ Mechanical vibration induced into the carriage assembly 
by carriage movement during Seek operations or by pat- 
terns of repetitive Seek operations. 


e@ Mechanical vibrations induced into the HDA from an 
external source. 


e Carriage binding caused by misalignment between the VCM 
and HDA. : 


e Electrical noise in the servo feedback circuits from the HDA 
servo head input or from the VCM current sense feedback. 
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SERVO TRACK FOLLOWING OPERATION 


ACC 720 


SERVO TRACK FOLLOWING OPERATION 


SEEK VERIFICATION ERROR 


Microcode detected error: 
FSC 191A 


‘PURPOSE 


Seek Verification is a command sequence executed by the 
storage control or host attachment. This command sequence 
verifies that the carriage is positioned over the correct cylin- 
der and the correct head is selected before any customer data 
operation begins. If a Seek Verification error occurs, the 
physical Home Address read did not compare to the expected 
value. 


ADDRESSING 


Sense Bytes 5 and 6 contain the expected logical cylinder and 
head address. See R/W 400 to convert the logical addresses to 
physical addresses. 


Sense Bytes 20 and 21 contain the physical head and cylinder 
address that were read from the disk. 


Sense Bytes 13 and 14 contain the physical head and cylinder 
addresses of the previous position of the Access. 


ERROR RETRY 


If a Seek Verification error occurs, the storage control performs 
ten successive retries in an attempt to position the carriage 
correctly. A retry consists of a Rezero operation followed by 

a Seek operation to the expected cylinder. If the retry is 
successful, the Seek Verification error is soft and the contents 
of Sense Bytes 5, 6, 13, 14, 20, and 21 reflect the original 

seek failure. If all retries are unsuccessful, the error is hard 

and the contents of Sense Bytes 5, 6, 13, 14, 20, and 21 reflect 
the last retry sequence. 


CORRECTING SEEK VERIFICATION ERRORS 
Examine the Sense Bytes and try to isolate the problem to 
the following conditions: 

e A movable head select failure. 

A fixed head select failure. 

A cylinder seek problem. 


Failures common to single address or random addresses. 


A failure caused by an overshoot or undershoot of the 
expected cylinder, 


@ The difference between expected and received cylinder is 
greater than two or a binary unit that would indicate a 
logic failure. 


e A drive that is failing in other modes indicating a possible 
marginal analog failure. 


-@ Failures coincident with external mechanical influences 


Or power surges. 


e A failure that can be reproduced with microdiagnostic 
routines. 


e A failure that can be isolated to either the HDA or card 
logic. 


Any failures that cannot be attributed to the HDA or repaired 
by card replacement have to be left to the discretion of the 
Customer Engineer for further isolation. 
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VELOCITY GAIN CALIBRATION 


Verification Entry Adjustment Entry 


ex Go 


‘Velocity Gain (Servo Gain) 
specification checkout. 


#1 


#5 


Run routine A7: Run routine A7: 
1. Load routine A7 1. Load routine A7 
2. Enter 00 2. Enter 00 


Do not use loop options. Do not use loop options. 


Recalibrate Velocity Gain 
\ (Servo Gain) adjustment. / 


#2 


Any error Yes 


stops 


#3 No 


Error Codes 
A712 or A713 


Continue action on 
previous MIM page. 


9 


Common Exit 


#4 


| No 


Any other error © 
stops 


#8 No 


[Gain adjustment is within | 


[specification. ee 


| Error Analysis 


|Exit to MICRO section and 
| foilow instructions under 
_ {the first failing Error Code. 


#10 


Maintenance procedure 
complete. 
#11 


START 500 


#9 


MICRO 
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Yes 


| 441300 | 441303 | 441305 
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Velocity Gain (Servo Gain) 
out of fine adjustment. 


#12 
MICRO 12 


Display 


Microdiagnostic Message 
Byte 2 displays the number 
of microseconds away 
from the nominal setting. 


Adjust Potentiometer 


Location: 
Drive A— A1C2 
Drive B — A1T2 


Refer to Velocity Gain 
Adjustment Procedure. 


#14 


[Microdiagnostic 


Rerun routine A7 until 
adjustment is within 
specification. 


#15 


Yes ~~ Able to adjust ~ 
i  “\Wwithin specification. 


Replace Cards 
A1G2(A1P2)} 
A1D2(A182) 
A1C4(A1T4) 
A1C2(A1T2) 
Go Home Pulser P535 
See Note 2. _ 


Repeat the adjustment 
procedure. 


#24 


| ‘Able to adjust 
_ within specification 


#25 


441308 | | 
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No | 


VELOCITY GAIN ADJUSTMENT PROCEDURE 


/ Microdiagnostic routine A7 is used to adjust the velocity gain 


The adjustment is within speci- 
fication when the Program Con- 
trol indicators contain ‘CF’. 
‘CF’ in the display indicates 
that the program has come to a 
successful completion. Only 
one successful completion is 
necessary. Repeated runs of 
routine A7 may show error 
codes due to temperature 
changes. Microdiagnostic 
routine B8 should be used to 
verify the adjustment. 


#21 


MICRO 76 


| Microdiagnostic 


Run routine BS. 


#17 


Any error stops | ita 


#18 No 


{f Servo Checkout 
\ procedure 


ACC 600 


#19 


to within + 7 microseconds (MICFL 180). It is not unusal for 
the adjustment to vary out of the + 7 microsecond range due 
to temperature changes. This should not be cause for re-adjust- 
ment as long as the velocity gain remains within + 20 micro- 
seconds (Hex 14 as seen in A7, message byte 2). Micro diag- 
nostic routine B8, test A checks for a + 20 microsecond toler- 
ance and should be used in place of A7 to verify the velocity 
gain adjustment. : 


For Error Code A712, turn the potentiometer CLOCKWISE; 


for Error Code A713, turn the potentiometer COUNTER- 
CLOCKWISE. 


Turn the potentiometer the correct number of turns as indi- 


cated by the contents of Message Byte 2. 


Number 
Byte 2 of turns © 


Ox 1/2 (or less)(See Note 1) 
1x 1 

2x 

3x 

4x 

5x 


Error Analysis . | 


Exit to MICRO section and 
follow instructions under 
| the first failing Error Code. 


#22 


MICRO 


ACC 800 


VELOCITY GAIN CALIBRATION 


Note 1: A potentiometer that is set at the extreme upper or 
lower end will, with very little adjustment, sometimes cause 
erratic low to high readings (message byte 2) with the same 
error code. Continue to turn the potentiometer in the direc- 
tion indicated by the error code until the readings are in the 
correct range. This may require 8 to 12 turns. Replacement 
cards may be received with the potentiometer set at either the 
upper or lower limit. | 


Note 2: 7he connector on top of the Pulser card is split (one 
side for Drive A and one side for Drive B). Reversing the con- 
nector will swap the A and B. drive pulse circuits. See LOC 

4 and 14. 


ACC 800 


VELOCITY GAIN CALIBRATION 


TROUBLE NOT FOUND 


This page contains aids for problem resolution where 
insufficient error information is available to follow the 
maintenance analysis procedure. It may also be used as 
an aid in analyzing intermittent errors. 


CHECK DEVICE ADDRESS 

Is the failing device the only one that fails?. 

Check EREP printouts to determine if more than one device 
is failing. | 

CHECK MICRODIAGNOSTIC DISK 


If the microdiagnostics failed, verify that the disk used is the 
proper level for the device that failed. 


EC INSTALLATION 
Has an engineering change been recently installed? 


Check the EC installation instructions and determine where 
the change was made. 


Inspect the backpanel for tight wire wraps. 
VISUAL CHECKS 


Circuit Breakers 


Verify that all Circuit Breakers (CBs) and Circuit protectors 
(CPs) are set. | 


Cables/Wiring 
@ Verify that all cables are seated properly. 
@ Check for pinched or damaged wires or cables. 


@ Check for loose wires on terminal strips. 


Voltage Jumpers 


Verify that the voltage jumpers to A-Al and A—A2 are 
plugged correctly (See power logic page YB 090). 


VCM Terminals 


Verify that the voice coil motor terminals are secure (see 
Figure 1, ACC 600). See HDA 708 for voice coil replace- 
ment procedure. 
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CHECKOUT PROCEDURES 


If any of the following checkout procedures have not yet 
been used to isolate the problem, they may be used now. 


Static Servo Checkout — ACC 600 


The Static Servo Checkout procedure contains the following: 


@ Voltage specification chart 
Card and cable possible cause list 
Servo input scope procedures 


Servo analog functions — static scoping procedures 


Servo cards — I/O pin static condition chart 


Dynamic Servo Checkout — ACC 630 

The Dynamic Servo Checkout procedure contains the 
following: 

@ Symptom/recommended action chart 

@ Attention pushbutton diagram and checkout procedure. 


@ Rezero and Seek operations scope checkout procedure — 
program setup, scope setup, and sample scope figures. 


@ Servo block diagram and test point and ALD cross- 
reference charts. 


HDA Checkout Procedure — ACC 660 

@ Symptom/recommended action chart. 

@ HDA cable diagram with sample scope figures. 

e@ HDA grounding diagram and checkout procedure. 
@ 


Servo Seek operation — settling time scope checkout 
procedure, program setup, scope setup, and sample 
scope figures. 
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REFERENCES 


Access Theory 


Access mechanism theory of operation and description— 
OPER 116 through OPER 142. 


Microdiagnostics 


The following references point to individual microdiagnostic 
routines that test the Access mechanism. The MICFL reference 
is a reference to the flowchart of the routine and the routine 
description; the MICRO reference is a reference to the operat- 
ing instructions for the routine. 


Routine B8 — Basic Servo diagnostic 
MICFL 633 
MICRO 74 


Routine B9 — Advanced Servo diagnostic 
MICFL 683 
MICRO 76 


Routine A7 — Velocity Gain Adjustment 
MICFL 181 
(See ACC 800 for instructions) 


Routine A9 — Incremental Seek exerciser 
MICFL 201 
MICRO 24 


Routine AA — Cylinder Seek exerciser 
MICFL 211 
MICRO 28 


Routine AB — Random Seek exerciser 
MICFL 221 
MICRO 28 


Routine BD — HDA Vibration Tolerance test 
MICFL 813 
MICRO 84 


TROUBLE NoTEouND ACC 990 
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